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PREFACE 


Having been appointed by the late Governor, the Hon. William L. Marcy, 
to investigate the Geology of the Fourth District, which embraces the coun- 
ties just specified, my duties in that region commenced in the spring of 1837. 
The subjects of the successive Annual Reports since that time, are embodied, 
as far as possible, in the following work. A multitude of minor details are neces- 
sarily omitted, but it is believed that everything of economical importance has 
found a place in this Report. 

I have conceived it my duty to record my own observations, rather than to 
compile from .the labors of others; yet it has been far from my intention to 
neglect any sources of information within my reach ; and at the end of the Re- 
port will be found a list of those persons, so far as I know, who have written 
upon the Geology of Western New- York. 

In the commencement of* the work, it was intended to confine the details chiefly 

i 

to physical geology, and to present only a few of the most prominent and cha- 
racteristic fossils of each rock ; but, as there appeared some doubt whether the 
work on Palaeontology would be completed, more attention was devoted to this 
subject, and a lai^e number of figures prepared for the work. Too little 
time, however, remained for its proper investigation, and the descriptions 
have been mostly written and the names given while the work was passing 
through the press, and it’ would be presumptuous to suppose that what is done 
can claim perfection. In preparing this part of the work, I have consulted all 
the authorities within my reach ; it $vas undertaken both for my own benefit and 
for those who wish to know something of the fossils of the New-York rocks, and 
Geol. # 4th Di$t. 2* 



vm 


PREFACE. 


who have not access to foreign authors on the subject. I feel, therefore, that 
those who are the best qualified to judge of it, and to detect tj jz errors, will 
appreciate the motive, as well as the difficulties encountered, and deal leniently 
with thp faults. 

The drawings for illustrating the organic remains, have been chiefly made on 
wood ( by Mrs. Hall; and although I may be regarded as a partial judge, it is but 
justice to say that they are executed with fidelity and precision, and the figures 
will enable any person to identify the fossils of Western New-York. 

During the first year of the survey, I was assisted in the field labor by the late 
Dr. G. W. Boyd, and subsequently by Prof. E. N. Horsford of Albany, and 
Prof. E. S. Carr of Castleton Medical College. To the industry and fidelity of 
these gentlemen it gives me pleasure to bear testimony ; and to the first, who is 
now gone from among us, I may be permitted to offer, in honor of his memory, 
a tribute to bis zeal, perseverance and accuracy. My acknowledgments are also 
due to Mr. John Patterson, of the Assembly Printing Office, for the careful 
supervision of the sheets of this work as it has passed through the press, and I 
have often had occasion to avail myself of his literary and scientific acquire- 
ments. 

To the inhabitants of the Fourth District, from whom I have received 
the most liberal aid and encouragement, and to whose hospitality I have been 
often indebted, I have many acknowledgments to rfiake. It has been my first 
endeavour to elucidate the geology and the economical- resources of that por- 
tion of the State ; and if much time has been occupied in investigating the 
lithological variations, the points of junction of successive strata, and especially 
in obtaining great numbers of their characteristic fossils, it has been with a 
view to carry out the plan of the survey in the spirit in which it was conceived. 
The subject has been pursued throughout with a feeling that though utility was 
one grand object, yet science was not to be subordinate ; that in* the Geo- 
logical Survey of New-York, knowledge wyts to be acquired and disseminated 
among the people, not only to aid them in understanding phenomena immedi- 
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ately connected with their pecuniary interest, but to direct them in gratifying 
the wants of zN higher nature, and appreciating the wisdom and beneficence, and 
the harmony of design, in all the creations that have preceded, as well as in all 
that now surround them. I cannot but believe that the organic remains presented 
in this report, and which are so widely distributed, and so abundant in nearly all 
the rocks, will be found an interesting subject of observation. To all young 
persons, and to pupils of schools and academies, they will become a fascinating 
study, and at the same time induce recreation and exercise, promoting health 
and happiness. 

Many points where I had promised myself a further time for investigation, 
I have reluctantly been compelled to abandon. To have been able to review 
many portions of the district would have given me pleasure, but the close of 
every season has found me leaving the field only after the snows of winter 
admonished me that I could no longer labor to advantage. 

The enlightened sp>irit in which this survey was directed,, and the munificence 
with which it has been sustained, have afforded every means required for its 
completion. The State of New-York, which has heretofore established her 
claim to the dignity of the Empire State, has now added another wreath to her 
laurels, in becoming the first in the patronage of science, and in the benefits 
thereby bestowed on her cjtizens, as she is first in resources, in commerce, and 
public improvements. 

Under such circumstances I offer these results with diffidence, conscious that 
neither limitation of time, nor of expense, can be urged for the imperfections, and 
none can feel more than myself the deficiency of the present report as an illus- 
tration and description of the grand physical and geological features and phe- 
nomena of Western New-York. But the field widens as we advance ; as in 
every department of nature, examination leads to more extended discoveries, 
so the geejogy, and more especially the palaeozoic geology of every country 

a progressive study, offering to the student treasures ever new and in exhaust- 

' • 

less variety. 


JAMES HALL. 
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GEOLOGICAL MAP OF NEW-YORK. 


The accompanying Geological Map of the State is intended to present a clear idea of the general 
geological divisions which have been enumerated in the reports. In a few cases it has been found im- 
practicable, from the small scale of the map, to indicate all the subdivisions. Thus the lower limestones 
(Birdseye and Trenton) are blended in one color. The same course has been adopted in relation to the 
Helderberg division, where the small extent of surface occupied by each member would preclude the 
indication by separate colors. There is no difference in color to indicate the line of demarkation between 
the Portage and Chemung groups, and in truth there is no distinct line of separation in lithological cha- 
racters between the two. N All cases of decided change in lithological character are indicated by color. 
That part of the map appertaining to the Fourth district presents a series of almost parallel lines of 
color, showing the limits and the undisturbed rjmge of each formation, rising one above the other on 
the south in a series of steps or terracas. 

>Ihe tabular arrangement of colors in the margin, will indicate the formation marked by any par- 
ticular color upon the map. The transverse sections at the bottom of the map, colored in the same 
manner, illustrate very satisfactorily the order in which the strata naturally overlie each other. From 
these alone, the maf vfall^be understood without consulting any other explanations, except in cases where 
there is disturbance or derangement of the strata. 

The Carboniferous strata within the State are only in isolated patches, consisting of the conglo- 
merate and associated sandstone. In some of the maps, a portion of the State of Pennsylvania has been 
colored under the direction of Prof. H. D. Rogers, and this illustrates more clearly the connexion 
between the rocks of New-York and the coal-bearing strata of Pennsylvania. 

The coloring is continued beyond the Niagara river, showing the undisturbed continuation of the 
rocks of the Fourth district into Canada. , 






EXPLANATION OF THE DIAGRAM. 



A. Entrance to the room. 

R. B, Stairs to gallery. 

CCCCCCCC. Windows. 

D. Table. 

EEEEEEEEE. Vertical cases standing agnmst the 
side of the room. 

The figures indicate the Tabular cases, with the 
contents, as follows : 

1. Pi mini y system. 

2. 'laconic (T ighconick) system. 

NEW- YORK SYSTEM. # 

3- 1* * * § Potsdam sandstone. 

4- 2. Cnlcifeious sundrock. 

5- 3. IHaek-nver and Birdseyo limestone. 

0-4. Trenton limestone. 

7-5 Utica slate. 

K G. Hudson- river group. 
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10- S. Oneida conglomerate. 

11- 9. Medina sandstone. 
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13- 11. Niagara group. 

1 1-1*2. Onondaga-salt group. 

15- 13. Wutmlimo gioup. 

16- 11. Pentumeius limestone. 

17- 15. Dclthyns shuly limestone. I 
lb-16. On*»kuny sandstone. 

10-17. Cautla-galli grit. 

20- 18. Schoharie gut. 

21- 19. Onondaga limestone. 

22- 20. Coinifcious limestone. 

23- 21. Maicellus shale. 

24- 22. Hamilton group. 

25- 22. Hamilton group.* 

26- 23. Tully limestone. 

27- 21. Genesee slate.* 

28- 25. Portage gioup, 

29- 20. It liara group. 

30- 27. Chemung group. 

31- 28. Catskill group or Old Redsandstonc. 

CARBONIFEROUS SYSTEM. 

32. Conglomerate. 

33. Coal and coal plants from Pennsylvania.^ 

34. Red sandstone nnd associated trap rocks of 

Southern New-York. 

35. Boulders. 

36. Sands and clays. 

37. Mail and modem tertiary fossils. 

* Tho second series of numbers are those attach- 
ed to the cases hr the room, showing the succession 
among the ro<ks of the New-York system. 

t The Encrinal and Upper Pentamerus limestone, 
ai e not sepai ated in the arrangement. 

* Two cuses are occupied by the Hamilton group. 

§ Tim New-York senes ends with the Conglome- 
rate, aiul theso specimens from the coal fields «1 
Pennsylvania are introduced for tho purpose ol 
showing the relative situation of those rocks. 





PLAN OF ARRANGEMENT 


IN THE 

STATE GEOLOGICAL COLLECTION. 


The plan of arrangement adopted in the State Collection has been, as far as possible, in the order of 
nature. The object to be attained, being the dissemination of information among a large number of 
persons who have given little attention to the science of Geology, the simplest mode of presenting the 
subject would of course bo most satisfactory. The room appropriated for the purpose is about seventy 
feet long and thirty-four feet wide. Around the outside of this room is a series of vertical cases, and- 
about four feet within this area is a series of tabular cases ; thus presenting a double series of specimens. 
A single case is devoted to the productions of a rock or group, and nothing foreign to it is allowed to 
enter. Each tablular case, being 3J feet long by 2J wide, contains from 50 to 70 typical specimens of 
rocks and fossils of tjig group, giving the observer at a glance a comprehensive view of the most pro- 
minent and important features of each. In the vertical cases a more numerous collection is arranged, 
and the more rare or less characteristic productions of the rock or group here find a place. 

The accompanying diagram will render this description more intelligible. On entering at the door, 
the visitor turns to the left, bringing himself in front of the range of vertical and tabular cases, (reference at 
present being had to the latter only.) The first case presents him with the most characteristic and impor- 
tant varieties of granite, gneiss and* associated jocks and minerals. The second presents a series of 
magnesian slates, crystalline limestones, etc. being a metamorphosed group known as the Taconic (Tagh- 
konic) system. The third case presents the products of the lowest known sedimentary rock containing 
organic remains — the Potsdam sandstone. From this point every successive case at the right hand pre- 
sents the observer with the next rock in the ascending order of the scries ; and by passing on in this 
direction around the room, the whole series is examined in their natural order of superposition. 

By the aid of sections this is made intelligible even to the least initiated, and has proved a very satis- 
factory mode of arrangement. The series terminates in New-York with the conglomerate of the Car- 
boniferous system, and the next case is devoted to a collection of coal and coal plants from Pennsylvania, 
showing the full development of the group. Succeeding this we have the red sandstone of the southern 
part of New-York, being the New red, or of a formatiqp intermediate between it and the coal. The three 
remaining cases* are devoted to surface products, as boulders, sands and clays, marl, peat, and modern 
tertiary fossils. • 

The collection of fossils, not yet completed, is to bo arranged in drawers beneath these cases. In the 
gallery of this room there is a geographical collection of specimens, presenting the productions of each 
county separately arranged. 




REPORT 


OP THE 

SURVEY OF THE FOURTH GEOLOGICAL DISTRICT 


CHAPTER I. 

PRELIMINARY CONSIDERATIONS. 

• * 

The Fourth District comprises fifteen and a half counties, as previously enumerated ; and 
embraces all that part of the State lying west of the parallel of Cayuga lake, and included 
between the Pennsylvania line on the south and Lake Ontario on the north. 

The succession of strata, occupying the different portions of this district, have been made * 
known from time to time, in the several Annual Reports presented to the Legislature It 
now remains to give a connected view of thele, with their striking features and fossil contents ;♦ 
the object of the work being to aid those who wish to obtain a knowledge of our rocks, and 
also to show as far as possible, by an exhibition of their distinctive features, the reasons on 
which the subdivisions have been founded. With this design, some wood-cut illustrations are 
given of chaj|pSteristic scenery, when the rocky strata are exhibited. The principal illustra- 
tions, howei^r, $re thole on which the geologist depends when making his explorations in 
the field — thj# organic contents of the rock. Wood-cuts of the most important and charac- 
teristic fossils 6f each rock and group are inserted in the text, under the proper heads. Thus 
each rock will be represented in its most characteristic fossils, which will greatly aid the stu- ' 
dent who has not the advantage of an arranged ^collection for reference, and enable him to* 
decide •from a few specimens the situation of the mass he is examining. This mode was 
adopted, believing it wouttl be impossible to present a satisfactory report witlyguf such illus- 
trations. 

*•> . 

*Geol. 4th Dist. 



GEOLOGY OF THE FOURTH DIST^toP. 


_ W ,9V 

TJie^freat object S$the survey, as originally contemplated, was to^#y(Before the people o|j 
tfl| S tate as miich practical 6t available information as possible, in rogard to the rocks, miftePJ 
rafs and soils^ These, then, were the prominent points to be kept in view. In attempting to 


th4 manner and matter are not always such as would have been chosgn,* had the* 
jp^ort been a communication to a body of scientific men. On the other hand, it is impossibly 
to gy okl’ the use of terms, some of which are strictly technical, and others not familiar to 
*gr reader. Still many of these terms are being, introduced into our English dictionaries, 
aifl^will soon be considered a part of the language. Those Vhich are not thus used, are 
Tidily found and clearly defined in the Glossary ; and as every term employed is more ex- 
pulsive or significant of the idea, than words of ordinary language, it is presumed that the 
knowledge of such, and their application, will fully repay every one the trouble of adding 
thereto his vocabulary. 

Were ft possible to use the familiar language of conversation so as to give names to all the 
objects, and to describe all the phenomena of nature, it would perhaps be desirable to do so ; 

our knowledge of nature increases, our vocabulary becomes deficient, and we are com- 
pelled to resort to other languages for terras expressive of the object or idea., These at length, 

- ind by frequent repetition, become a part of our own tongue ; and in time, by familiar use, 
their origin is forgotten. Thus has it been with all words and phrases introduced from other 
"languages. 

Now inasmuch as Natural History, in all its departments, must become a popular study, 
it is evident, either that these terms must be acquired, or others substituted ; and it will 
require far more labor to find familiar terms expressing the same thing, 'titan to learn those 
already applied. There is also a necessity for a universal language ; for nature is universal, 
Lahd every where the same. Whatever mode, therefore, will render a knowledge of nature 
Jof more easy acquisition to the greater number, it is the duty, as it should be the pleasure, 
q{ every lover of nature to adopt. 

t In all cases, in this report, where the name of# a fossil is rendered more familiar by being 
translated, it will be done ; but in many instances, the nafne thus translated would be inap- 
plicable or inconvenient. Such instances sometimes occur where fossils have been named 
from theoretical considerations, which have afterwards been overturned by the acquisition of 
new facts. An example may be cited in the name primigeneus or first-creaky which we 

that one of 


A 


cannot with propriety affirm of any fossil at the present time ; as it %fiay hap 
the same genus will be found in an older rock. Names expressing any quality^Jh a superla- 
tive degree are likewise objectionable, as has often been found ; for so longtis any remain 
, unknown, we cannot with propriety use the superlative signification, as it. may be superseded 
Jby the same quality in a greater degree in another individual. 

Numerous objections, in popular regard, may doubtless be made to<our present nomencla- 
ture, but it is^ far easier to make objections than to propose a more* acceptable substitute, and 
& lilmifle presdht is not the place for reformations in science. Reform should be*macku 
bythosd*best acquainted with the subject ; and in these pursuits, such men are usually tod' 
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jiiecL.and interested with their discoveries, to attempt innovations in tiff noirfencla- 
fo other hand, those who have but partial acquaintance with the philosophy of the 
^subject, the facts, are the first to propose a reformation in the vocabulary, and from 

^Ube want Of tiffs essential knowledge, Tail in attaining the object, aiid leave it in* a worse con- 
dition, than before. 

No onefcwho is aware that our present system of nomenclature had a beginning, and that 
it is ‘an ij^»sovement upon all that preceded it, but believes likewise that another andl>etter 
systehi will hereafter take its place. • 

- The arrangment by classes, orders, genera and species, is the only one which will enable, 
man to systematize his discoveries or results, whether in individual objects or in philosophic! 
truths ; and the more nearly he can adopt this mode, the more nearly has he arrived at the 
order of nature ; and in the same proportion, the more accurate become the details, and 
consequently the general results. What is here true of individuals or facts, is true in like 
manner of masses ; and the application of this principle in Geology is that which is bringing 
the subject more strictly within the limits of the exact sciences, or the mere exact of the 
natural sciences. 

In geological formations, the relative place of species, genera, orders, etc., with their 
subordinates, has not yet been determined. Thus we find a single rock, and a group of rocks, 
occupying the same place in the scale, or the same column in the tabular view. This at 
present is matter of necessity ; for there has not been time in all cases to make the minute 
examinations which are required, in order to pronounce where the limit of a genus or species 
should terminate ; and therefore groups, which may be either orders or genera, hold the same 
place as individual rocks which arc species. 

In rocks, as in other classes of natural objects, it is often very easy to discover the generic 
*limit, clearly and undoubtedly, as in Botany the oaks ; while in other cases, as in the grasses 
and flowerless plants, the most minute examination is requisite to separate genera and species. 
Subdivisions will one day be mafle in what*are now termed groups of rocks, as have been 
in some of the obscure families of 'animals and plants ; and it is well to bear in mind, that a 
group is composed of an assemblage of individuals, which, for want of more accurate know- 
ledge, are left thus, rather than hazard a division at present. A group, then, consists of an 
assemblage oLindivjduals. A rock constitutes both the species and genus, there being no 
allied one w^Mphich it^eould be united to form a genus of more than one species. 

From thoWfemarks, it is not to be understood that Geology is so much more obscure or 
doubtful than other sciences ; for subdivisions of genera and orders of plants and animals are 
constantly made, for the reasons that the individuals in question differ in essential particulars ' 
from the descriptive characters of their former associates. The same thing has yet to be 
done fqp G&cdogy ; what now constitute groups,® will be identified as consisting of several 
individuals, and separated accordingly. 

In this way only, man progresses in systematic knowledge ; at l\jp first investigations, 
throwing together those things which bear some obvious resemblance ; and in his subsequent 
examinations, with increased knowledge, making more accurate and natural subdivisions. 
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In (Air owft geology,, the fust step towards this degree of perfection has been made *in the 
groupings adopted in the Reports. This was all that could be accomplished for thf'preft^ ^ 
when the whole subject was to be reduced from its former chaotic state, grid wbilp so mych 
remained to be done in its other departments. The arrangement of the whold system 
clt&ses, orders and genera, will follow naturally, from what has been done, all the elements 
being prepared. 

The* first object in the prosecution of this survey, has been to ascertain the existence and 
exteAt of the different rocky masses, their lithological characters, their mineral and fossil con- 
tents and other associations, and their order of succession, or the manner and order in which 
one rock is preceded or followed by another. Facts -of this kind were collected throughout 
each mass from one extreme to the other, in many cases extending across the whole State. 
In this way only could the materials be obtained for forming a System, or presenting in their 
proper order and association the collections made in different parts of the State. Thus our 
rocks have been arranged, and each one holding its appropriate place in the series, its extent 
and its mineral productions are easily pointed out. The relation of any one mass lo others 
of importance is thus readily seen, and also the relative position of the whole as regards the 
great Coal formation or Carboniferous system. 

> Among the most important facts demonstrated in the progress of this survey, is that of the 
non-existence of the great Coal formation within the limits of New- York, except its lower 
member in a few detached points or outliers. This knowledge, though negative, is neverthe- 
less of great value ; having forever set at jest a vain expectation, which has cost an immense 
expenditure in. time and money. When facts of this kind are fully understood and appre- 
ciated, the importance of the survey will be seen in the abandonment of all schemes of mining 
for coal and the precious metals, and the consequent quiet and satisfaction ever attendant on 
rightly directed enterprise. ^ 

It is thus negatively, as well as by direct and positive discoveries, that science ameliorates 
the condition of mankind ; turning attention fronyiseless and visionary pursuits, and directing 
it to that which yields a ready and satisfactory result for £he expenditure of labor and time. 
And although the promulgation of scientific 1 ruths may restrain the vagaries of minds which 
delight to build the splendid air castles of suddenly acquired wealth, it will nevertheless direct 
man’s energies to sources where perseverance is. sure to be crowned with rewards which a 
morbid fancy would crave at the commencement of the enterprise. From scMfee alone will 
man learn his true interests, as regards his well-being in this world. 

In a report like the present, being the result of investigations commencod after much was 
"already done, and where it is not always convenient to refer to the author, time and place, a 
short notice of what had been previously accomplished, and what was the condition of geolo- 
^gical knowledge when the survey began, wKl show the manner in which our rocks have been 
studied heretofore, and afford an explanation of the comparatively little progress’ ill at had been . 
made towaids a correct classification of the same ; 

Thirty-t®rce years have elapsed since Mr. Maclure published his “ Observations on the 
Geology of the United States.” To him we are indebted for the first sketch of a system, 
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and a geographical distribution of the rocks of this country. At that period, it was impossible 
to give the connected and systematic information which years of experience have enabled us 
to acquire j: and no, attempt was made, farther than to identify our strata with those of the 
eastern continent. 

It would be useless to follow, in chronological succession, those who have labored at the 
same task, viz. not to develop the system of rocks as they arc, but to identify them with 
the known formations of Europe. This undertaking, as we have learned from experience, 
was at that period a hopeless task ; for only very recently have we obtained any thing like a 
correct classification of the older deposits in England, while on the continent much yet 
remains to be done. Under such circumstances, it is not surprising that many errors were 
committed, and our progress in the science consequently retarded. 

The name of the late Stephen Van Rensselaer will always be remembered with reve- 
rence by the American student of geology, and perhaps scarcely less so in other branches of 
natural science. Through his munificence, Professor Eaton was enabled to make a very 
extended and systematic survey of the rocks of New-York ; and if, in his report, some things 
are not perfectly in accordance with recent discoveries, we must remember that at that period 
he was almost entirely without a guide in these older formations ; that he was in fact describ- 
ing rocks which at that timo were not understood in Europe, and which no geologist had yet 
attempted to classify. Had he evinced still more independence of European classifications — 
as is now recommended from high authority on the other side of the Atlantic — pursued the 
investigations of the subject to a more thorough detail; published sections illustrating the order 
of superposition from the older to the newer rocks, with their fossils so numerous and so cha- 
racteristic, he would have left an undying fame to himself and his noble patron. Wc can 
only regret that this was not done in the most extended and perfect manner, since it is evident* 
• that on the part of Mr. Eaton every desire existed to do so, while the means furnished by Mr. 
Van Rensselaer were unlimited for illustrations of every kind ; yet so trammelled was the 
former by European authorities, ‘that no mqre was produced than the imperfect sketch then 
presented to the public. 

In that work (Survey of the Canal Rocks), which was published in 1824, it is evident 
that the author was fully aware of the great extent of our undisturbed strata as compared with 
those of Europe. JJe remarks, that “ Our secondary rocks along the canal line are several 
“ hundred dftes in extent, and remarkably uniform in their leading characters.” 

“ After examining our rocks with as much care and accuracy as I am capable of doing, I 
“ venture to say, that we have at least five distinct and continuous strata, neither of which 
“ can with propriety take any name hitherto given and defined in any European treatise which 
“ has reached this country. The late work of Philips and Conybcare describes many of the 
“ beds % and some of the varieties found among flic rocks referred to ; but the nomenclature 
“ of these very able geologists cannot be adopted in our district, without mangling and dis- 
“ torting the unprecedented simplicity of our rock strata.”! 


panel Rocks, pages 8 and 9. 


\ lb. page 7. 
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.1 quote this, to show that Mr. Eaton was aware that, the names and arrangement adapted 
in the systems of European authors did not apply to the rocks of New-York; atid yet, most 
fatally, he attempted to apply that arrangement as far as possible, all the time supposing him- 
self to be investigating rocks of the same age, while in truth they were much older than any 
described by the authors quoted. This attempt to identify the rocks of New-York with the 
Secondary system of Europe, probably arose from the general belief that the older or Transi- 
tion strata were in a higlily 'disturbed and altered condition, having undergone mutations by 
whidh nearly all the organic forms were obliterated. Thus when so great a range of, undis- 
turbed strata, abounding with organic remains, was -presented, as along the line of the Erie 
canal, it was quite natural to refer them to the secondary deposits ; indeed it required know- 
ledge, at that time not possessed in our country, to decide the true age and position of these 
rocks. 

In that work, nearly all the rocks of western New-York are enumerated in the order of suc- 
cession ; and, with some exceptions and omissions, the order is correct, and the subdivisions 
will always hold good in the science. It is a remarkable fact, that at this early period, Mr. 
Eaton should have recognized the sandstone of the Catskill mountains as the Old Red of 
Europe ; which, now that we have identified its characteristic fossils, is proved to be true. 
Had he seized this grand idea, and confined himself to the elucidation of the strata below the 
Catskills, he would have brought to light the most interesting series of rocks yet known in 
any part of the globe. But in his examinations westward, the attempt to identify the Oneida 
conglomerate with the Coal conglomerate, and the sandstone bordering Lake Ontario with 
the New Red sandstone, gave rise to that distortion of ihc geology which lias prevailed regard- 
ing the whole western portion of the Stale. The great source of error throughout seems to 
havfe been the prevailing desire to identify, within the limits of New-York, all the rocks and 
systems published in Europe from the Tertiary downwards. 

We cannot otherwise than regard it as a great misfortune that European systems were ever 
made a standard for our rocks, which should h$ve been studied and described as they are, 
and as they always must remain the grandest development in the world, of the older fossili- 
fert>us formations. 

Prof. Eaton had previously published his “ Index to the Geology of the Northern States,” 
in which he attempted to give a systematic classification of American rocks. He subse- 
quently published two editions of a geological text-book, with many modificatidhs regarding 
arrangement, vC’ith which more recent observations do not concur. How far the rocks of the 
State were developed, and their relative position shown by his labors, will be seen when 
describing individual masses ; and in all cases, the names by which he designated them will 
be given among the synonymes, or adopted when applicable. 

Prof. Eaton, in connexion with Dr. T. R. f Beck, afterwards made an agricultural survey of 
Albany county, in which all its mineral productions are described ; and with Di*. *L. C. Beck, 
a similar survey of Rensselaer county. These.ljibors led to the establishment of the .Rens- 
selaer School, under the patronage of Mr. Yan Rensselaer ; the objects of tlui Institution being 
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to disseminate a knowledge of the natural sciences, with their application to agriculture and 
the .arts of life. 

Besides the publications of Prof. Eaton, few have appeared in a separate form upon the 
geology of the State. The other records of observation consist mostly of notices and com- 
munications made to scientific journals and learned societies, and published imtheir transac- 
tions. tn these are preserved a very numerous collection of facts relating to th& mineralogy 
and geology of the State.* 

Having been a pupil of Prof. Eaton in the Rensselaer Institute, and receiving there* my 
first instruction in Geology, it was natural to speak of him and his labors, as a tribute of 
respect as well to himself as to Mr. Van Rensselaer, than whom no man more desired the 
amelioration of human evils and the extension of knowledge. 

To speak of all whose labors deserve the grateful remembrance of the student of nature, 
would carry me beyond the proper limits of ray subject ; but two names which preeminently 
claim a notice, are those of Dr. Mitchill, the father of natural history in this State, and to 
whom we owe the first collection of minerals brought to this country from Europe ; and Djs 
Witt Clinton, who, to every other distinction of greatness and excellence, added the most 
enlarged views for the advancement of scientific knowledge. 

We now come to the condition of the subject in New-York, previous to the commencement 
of the survey in 1836. 

Very little detailed knowledge of the strata was possessed ; a general idea of the order 
among the principal rocks, with a more particular description of some places, being all that 
was taught. The intimate relations and connexions of our scries with the great Coal forma- 
tion was not understood, and doubt and anxiety prevailed regarding the probability of finding 
coal within the State. 

The attempt at subdivisions among the strata had not been attended with entire success. 
The slates and sandstones of the Jiudsun river group had been considered as the lowest rocks 
of the Transition system ; while the calciferous sandrock, and the limestones of the Champlain 
and Mohawk valleys were supposed to lie above. This error arose from the influence of the 
disturbing force, which has operated so extensively along the eastern border of the State ; 
dislocating, overturning and altering the strata to a great extent, and so disguising the lowest 
stratified masses as *to fender it, at that time, extremely difficult or impossible to identify them 
with the undisturbed and highly fossiliferous strata of the same group farther west. At that 
time few observers had attempted to elucidate the order of superposition, and thus the subject 
of their actual relations remained involved in doubt and obscurity. 

The origin of the brine springs of the central and western part of the State was unexplained ; 
and the search after stronger water, or dossil salt., was conducted at hazard, regardless of the 
conditioiTSTdr situation of the materials giving rise to the springs. The position of the salife- 


* A very complete list of these may be found in the Report on the Geological Survey, made by the Hon. J. A. Dix to tlie 
* Legislature in 183U. * 
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rous rocks had not been clearly pointed out ; and it was the general belief that these masses, 
continuing westward from Salina, bordered Lake Ontario. In this manner two very distinct 
formations were confounded with each other, and the mistake gave rise to much difficulty and 
disappointment ; for a$ the sandstone of Lake Ontario every where contained salt springs, it 
was inferred, , that by boring to a sufficient depth, water could be found of the quality of that 
at Salina. Numerous attempts of this kind were made, and always resulted in failure, for 
the reason that the former seems less abundant in saline matter than the latter, and aUo that 
there is no situation along its range to act as a reservoir, like the great depression of the 
Onondaga valley. 

The difficulty of identifying strata at different and distant points, gave rise to many errors. 
As an instance of this, the limestone of Black-Rock was always supposed to rest upon, and 
constitute a part of Ihe Niagara limestone, while the whole Salt group which intervenes had 
been overlooked. This arose from the preconceived opinion that the Salt group was north of 
the terrace at Lewiston, and consequently the two limestones in question could be separated 
by no known rock. 

In this state of things, it is not surprising tfiat mining, and borings for salt water, should 
have been made in all situations and in every rock. Having no guide in geological indications, 
any situation presenting some remote analogies, or the existence of some peculiar substance, 
was sufficient inducement to undertake extensive explorations ; and had it not been that the 
purse usually failed sooner than the zeal of the individuals, we might have had some fine 
artificial exhibitions of our strata. 

As an example of the slight grounds upon which explorations arc undertaken, it may be 
mentioned, that almost every rock containing carbonaceous matter, or possessing bituminous 
odor, has been bored or excavated for coal ; and the presence of bitumen in any roqk, is by 
many considered an unerring indication of the existence of this mineral. Not less futile or ill 
founded are the explorations induced by the presence of iron pyrites, or a few glimmering 
scales of mica, which have given origin to mining operations on a small scale in innumerable 
.places. These illusions, however, are fast vanishing befcre the diffusion of more accurate 
information, and a few years will see every one in possession of the requisite knowledge to 
direct his inquiries aright. 

In all attempts to reconcile the rocks of America with the geological arrangements of 
Europe, the difficulties arose from certain remarkable differences between the formations 
of the two countries ; such as the existence of successive and extensive limestone deposits 
in the eastern portion of the United States, with — as we have now learned — the absence of the 
carboniferous limestone of Europe, the most important limestone there known as existing 
below the coal. These limestones agreed with none at that time described, and as they pos- 
sessed some general characters (containing morals and encrinites) in common with the carbo- 
niferous limestone, they were referred to the same period. ‘ 

A glance at the treatises on ge&logy which have appeared in England during the last thirty 
years, will give the history of progress in this part of the subject there, where so many 
observers, with so great facilities, have been constantly at work. It must be recollected also * 



PRELIMINARY CONSIDERATIONS. 


9 


that these comparisons between the rocks of the two countries were made before the applica- 
tion of organic remains to the identification of the age of rocks had become general, or even 
known here at all. JVlincral or lithological characters were at that time the principal means 
of deciding this question, and it is well known how liable to error we become by depending 
upon this character, for the rocks even of different parts of this State ; how much more so, 
then, when attempting to identify those of distant continents. 

Again, while in Europe the older strata arc much broken up and inclining at a high angle, 
those of the same age in New-York are very little disturbed, and throughout more than* a 
thousand miles in extent westward, are nearly horizontal. Thus while seeking for these cha- 
racters in our rocks, we neglected much more important evidence ; and it has sometimes 
happened that the same formation, in one place, from its horizontally referred to more recent 
deposits, has in other places, where disturbed and upheaved, been referred to older ones. 

This character of undisturbed horizontality over a great extent, in Europe and particularly 
in England, always considered as indicating deposits of a newer age, naturally led to the'same 
conclusion here regarding our strata. At the present time, with all our guides, and which 
have only been afforded within a few years, we can scarcely conceive the condition of the 
subject during the earlier periods of observation in this country. From these facts, we learn 
that no condition of rocks, in regard to greater or less degrees of disturbance, can be consi- 
dered an indication of their age. We find in our country the oldest sedimentary rocks in their 
natural or horizontal position, unaltered and undisturbed ; while in Europe, deposits much 
newer tjian the coal are so altered, .that till recently they have been referred to the primary or 
hypogene. •• 

At the time our strata began to be studied, the doctrine of total destructions and renovations 
was generally admitted ; the termination of every geological period was supposed to be marked 
by the annihilation of every living thing, and the commencement of the next one as distinctly 
by a new and entirely different creation. Further observation has tended to the abandonment 
of this doctrine ; and so far as oui; knowledge now goes, there seems to have been a gradual 
change from the first period of living things to the present time. Except in comparatively 
limited districts, no sudden destructions or violent catastrophes have occurred ; the loss of 
species appears to be due to their gradually dying out, as the climate and condition of the 
ocean became unfit for them ; and the appearance of new ones seems, in like manner, to be 
induced by changes causing a condition favorable to their existence. 

Of the extinction of species, we have an example on our own coast at the present lime, and 
others might be enumerated. An extensive bod of the dead shells of the Pholas costata has 
recently been found at New-Bcdford, while it is unknown as a living shell on the shores of the 
eastern or middle States.* It is thus evident that this shell at one time existed in great num- 
bers in a situation where, by some change unfavorable to its continuation, it has become 
extinct. * 


Geol. 4th Dist. 


* Dr. Gould’s Report on the Invertebrata of Massachusetts, p. 27. 
2 
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At one time fishes were supposed to date the commencement of their existence subsequent 
tb the Coal period; nevertheless, their remains have been traced downwards through the 
Carboniferous system, the Old redsandstone, and into the middle of tjiat vast fossiliferous 
series of the older periods known as Transition or Silurian. In Ncw-York, the remains of 
fishes have been found in the Oriskany sandstone and succeeding limestones of the Helder- 
berg series, holding a central place in the Ncw-York system. From the facts now known, it 
appears that trilobites were the first created animals possessing highly developed locomotive 
powers ; they being the “ lords of the earth ” till the appearance of higher organizations, as in 
the fishes. Still, subsequent facts may reveal to us the astonishing truth that fishes were among 
the earliest inhabitants of the globe, and thus that vertebrated forms held place among the 
first creations. 

Scarcely less erfbneous was the opinion promulgated that the fossil remains of the older strata 
consisted of a few singular crustaceans with brachiopodous shells, or such as possessed an 
opening under the beak for the protrusion of a peduncle by which to attach themselves, as in 
Delthyris and Orthis ; together witli some singular forms of chambered shells, as Orthocerae, 
and others ; and that the whole assemblage was so unlike the Fauna of the present ocean, 
that there was nothing existing with which to compare them. On the contrary, though the 
greater number as regards species and individuals are of types quite distinct from the most 
of those inhabiting the present ocean, yet we now know that several of the fossil genera of 
the older rocks are still living in our seas, having existed through every geological era. A 
species of the genus Lingula appears in the oldest known, fossiliferous rock ; and this shell, 
with Orbicula, were among the earliest inhabitants of these ancient watefts. In rocks of the 
same period, we find shells closely allied to, if not identical with, Trochus, Turbo, Buccinum, 
Nucula, Avicula, and numerous other genera ; while among the living crustaceans of the 
southern hemisphere, are forms closely allied to the trilobites of this period. In fact it would 
appear that in these earlier deposits are an assemblage of fossils, as much like the Fauna of 
the present seas as in some of the subsequent geological periods. 

The doctrine of violent catastrophes, and of sudden cl^nges in the inhabitants of the ocean, 
was based upon $he examination of limited districts, where the entire series of deposits had 
never existed, or had been subsequently obliterated. And gradual and tranquil as the changes 
now seem to us, they may appear infinitely more so when a perfect sequence among the 
strata of the whole globe shall become known — when a complete succession shall be esta- 
blished from the oldest to the newest rock. From what we now know, compared with the 
knowledge existing a few years since, we can readily infer that some distant places, or even 
nearer localities, may furnish links now wanting in the chain. 

In learning to regard nature as always the same, and her laws unchanging, we have made 
a grand step towards the explication of phenomena before unexplained, except through a sus- 
pension of the natural laws, or a miraculous interposition of creative power. NattiTe is always 
perfect and unvarying, but man’s knowledge is progressive ; consequently in every advance 
he arrives nearer to the truth, and yet as far from knowing all nature and her laws as he is 
from Infinity. # 
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The knowledge of mankind/ therefore, at one age seems but as folly or ignorance m a suc- 
ceeding one ; and it is the same regarding our own knowledge at different periods. Still 
there are certain pijinciples which never fail, and which man through his whole life, and 
mankind throughout all ages, have acknowledged as fixed and unalterable. It is not the facts 
of observation that change, but the inferences which we draw from them, as our knowledge 
becomes more extended, and facts before unknown are added to the stock. 

Exact knowledge, therefore, consists in those things which can be seen or demonstrated ; 
while in all knowledge of inference, there is progression. Opinions which are often the result 
of imperfect knowledge are liable to change, and the human mind is never advanced by adopt- 
ing the opinions of others ; for by that means, man is never made a thinking being, but rests 
upon authority. 

Viewing nature and the mind of man in this light, we are not to look at the imperfections 
in the works of those who preceded us, but to be satisfied to add a few more facts to the great 
store of exact knowledge. We are to consider always that theories and systems are merely 
an exposition of the present amount of knowledge on the subject ; and that science is the 
term used by philosophers to designate the conclusions drawn from a systematic arrangement 
of facts,* verified by other facts, relating to any portion of nature’s works ; not in the least 
signifying that man’s knowledge is perfect in any department of nature, or that science is less 
susceptible of improvement by the addition of new discoveries. 

Jn all sciences, the acquisition of new truths exhibits in new light the beautiful operation 
of the laws of nature ; and in none more than in geology does it show them operating in a 
uniform and unvarying manner through successive periods, as proved by the organic contents 
of the strata of every geological era. In no science have facts accumulated more rapidly ; 
but it is within a comparatively recent period that these have been rightly interpreted, or have 
led to the simple and satisfying, and at the same time stupenduous conclusion, that nature 
has been operating through incalculable periods of time, with the same harmony and unity 
of design as we behold in her present creations. 

The history of geology in our own country, even for a few years past, and within the 
memory of almost every one, shows how rapidly the subject has advanced, till from a word 
scarce comprehended, the application of its principles are of daily adoption among us, and 
the results of its investigations known to all. 
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CHAPTER II. 

General Features of the Strata , Topography , etc. 

In describing the rocks of the Fourth Geological District, according to their physical oi 
lithological characters, and the effects of these in modifying the contour of the surface, we 
shall find the whole area occupied by several successive parallel groups or associations of 
strata, each possessing characters which distinguish them from others above and below. The. 
general line of their bearing or strike is nearly east and west, with some slight variations 
owing to denudations, but never to uplifting or derangement. This will be clearly seen on 
reference to the colored geological map. Throughout the whole distance, there are no dis- 
turbances of much importance ; and the greatest effects produced in any case, are slight dis- 
locations extending for a few yards ; or sometimes gentle undulations of the strata, which may 
affect them for several miles. To this character of the country we ow^its great simplicity 
of structure, the order of succession being scarcely any where obscured except by superficial 
detritus. This in many places, and for considerable extent, covers the nearly horizontal 
strata, and in some instances renders the local succession obscure. Still the numerous river 
channels and ravines, the deep excavations of the north and south lakes, all aid in developing 
in the most satisfactory manner the whole series from the highest to the lowest rock. And 
although we have not to describe the great changes and important modifications wrought 
upon the strata by plutonic agency, yet we have exhibited in the most perfect manner the 
natural arrangement of the deposits, the situation and condition in which they were left bv 
the agents of their production ; and we can recognize, unchanged by subsequent influences, 
the nature of deposits at remote points from each other. We trace a 1 rock through all its 
grades of coarser materials to finer and finer, until at last we find it composed of comminuted 
matter which slowly sank to the bottom in the deeper parts of the ocean. 

The analogy to recent formations is thus more fully seen ; for we have precisely the same 
materials, differing only in degree of induration. We have the unaltered monuments of a 
wide spread ocean teeming with life, and we find recorded its changes through vast periods 
of time. We now learn what were the conditions of its bed at these successire jm-mds, and 
also what different characters i^ presented at distant points. The varying forms of its inha- 
bitants are as well marked and as perfectly prMcrved, as the recent species ainid the mud 
and sand and pebbly bottoms of our present seas. The geographical limits of certain genera 
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and species arc as well definjd in that primeval o<rfan, as in the present ; and as now, upon 
the same bottom, we find in some places great accumulations of organic forms, while in others 
they arc rare or wanting. Like our present ocean also, we know that this ancient one was 
agitated by winds and moved by tides,' the drifted shells and comminuted corals tell us 
plainly of waves and currents, while in other places the fine sediment and equally distributed 
organic remains speak either of a quiet sea or deep water, where they were placed beyond 
the tumult that might have raged nearer the surface. 

It is scarcely possible that the organisms of successive epochs could have been preserved 
in greater integrity than throughout the series, not only in our limited district, but over the 
whole State, and far westward to the Mississippi river ; upon whose banks, and those of its 
tributaries, we find such an abundance of forms, as perfect almost as the living Naiades of 
these streams, which derive the material of their habitations from the destruction of these 
ancient deposits. 

In its great topographical features, this district presents the following view : Bordering Lake 
Ontario on the north, is a low plateau, gradually rising to the south for a distance varying 
from four to eight or nine miles, where we abruptly ascend a terrace, which at its western 
extremity attains a height of two hundred feet, but which slopes gently down almost to the 
general level farther cast. From the top of this terrace, we pass over a broad plateau of nearly 
level country, slightly depressed towards the centre, but rising gently again to the south till 
we come to the base of a second terrace, having a general height t)f sixty feet or more above 
the country on the north. These two terraces correspond with the outcrop of the two great 
limestone formation*?, the southern one extending throughout the State, forming a prominent 
feature from the Hudson to the Niagara river. Beyond the terrace last mentioned, the coun- 
try is level and generally even for several miles, when we commence a gradual ascent to 
higher ground. Here, however, there is no definite line bounding the northern extension, as in 
the case of the two terraces ; but the outline is irregular, projecting in one part and receding 
in another. We find ourselves upon the margin of a country composed of hills and valleys, 
having no general direction other than that given by the water courses. Although the coun- 
try to the south of this is hilly, and in some parts rising to an elevation of twenty-five hundred 
feet above the ocean, yet it must be remembered that there are no ranges of mountains ; the 
whole surface is equally and alike covered with elevated plateaux, without the possibility of 
limiting any of them as* to course or direction. The deepest valleys bping north and south, 
give this apparent bearing in some places to the neighboring hills. 

Having no indications of disturbances or upliftings, we are therefore to look to another 
cause for the production of these hills. We must fancy this whole southern border of the 
State as having once been a high and broad plateau, with the underlying rocks extending 
much farther to the north, uniform in outline and even in surface as the limestone terraces 
just described*; and that from denudation, the breaking up of the strata in some places, to- 
gether with the action of waves and currents, has resulted this irregular and uneven surface. 
As proof of this, if we examine the strata on the two sides of a ravine, we shall find that if 
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continued they would meet in the same plane ; and pursuing the same course in regard to 
near or distant hills, or across broad valleys, we find invariably the same rule to hold good. 
These features arc produced only by the removal of the mass which <yicc filled the space, 
precisely in the same manner as those made by the excavation of roads through ridges of sand 
and gravel ; the power in this case being that of nature over a great extent of surface, and 
in the other that of man over a very small one. All these hills are termed in geology outliers , 
or continuations of the same strata, where some intervening portions have been removed. 

•The larger streams flow in the deepest valleys, while the intermediate portion of country 
is less excavated, and presents eminences less abrupt. Much of the higher ground, indeed, 
exhibits a surface with gentle eminences and broad valleys, bounded by low hills equally 
extensive. This character is more extreme toward the southern limit of the State ; and on 
going northward, gradually diminishes, the undulations becoming more gentle, until finally we 
come upon an almost unbroken level. 

Further examination will show that each change in the topographical features is due to a 
change in the underlying rocks, and that the same rock does not give rise to any two of the 
main features described. The place and limit of certain formations are thus indicated upon 
the surface, and afford a general guide to the observer ; though he will find less important 
changes in the strata not affecting the external form or character of the country. The thick- 
ness or extent of a rock, also, has great effect in modifying the external exhibition ; while 
thin masses of different kinds may exist interstratified with thicker ones, and the whole sur- 
face carry the character of the predominating rock. 

On investigating the lithological character of the strata of this district, we shall find that 
their varied composition and texture lias given rise to the great features of its surface ; and 
that hence is due not only those pleasing and beneficial inequalities, but also the origin of the 
streams and water falls which beautify and enliven the scenery, while they offer encourage- 
ment to enterprise and industry, which in a country less diversified would never be called 
into action. We find the first plateau, or tha^ bordering Lake Ontario, underlaid by a soft 
friable or shaly sandstone, having nowhere, except in its. higher members, sufficient firmness 
to resist the universal denuding action which has formerly prevailed far beyond the limits of 
this district. Accordingly it is evenly worn down, and presents few varied features, except in 
the river channels. Through Wayne and a part of Monroe counties, apportion of this gentle 
slope toward the lake is underlaid by some thin beds of limestone with alternating and suc- 
ceeding shales, giving no different aspect to the surface. Through this part of the country, 
also, the terrace bounding the plateau is scarcely defined, forming merely a slight elevation 
above the country on the north. Westward from Rochester, it becomes a prominent feature ; 
and the shales just alluded to form its abrupt northern slope, increasing in height as we go 
westward. The platform of this terrace i% a thick mass of limestone, which has resisted the 
influences that levelled the shale and friable sandstone on the north \ and it now presents its 
line of strike in bold relief, extending from Rp^hester to the Niagara river at Lewiston, and 
far beyond into Canada. 
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Again, this limestone is succeeded by soft marls and shales which have been levelled by 
the denuding agents, and present the second broad plateau. This is again limited on the 
south by a mass of limestone, sufficient to resist the power that wore down the others. Suc- 
ceeding this limestone, are in turn soft shales, forming for some miles a level country, and 
the next ascent is produced by the interstratification of harder layers of sandstone. These strata 
of sandstone being thin, prevented the entire levelling of the shale, but did not produce the 
well defined outline presented by the limestone ; consequently we have the gently swelling 
hills, gradually receding, and the contour softened in the undulating curves which mark the 
windings of the streams. 

Such arc the principal features of a portion of country, the rocks of which we are about to 
describe. 

Connected with, and dependent upon this character of the surface, arc other circumstances 
to be noticed. The form of the country, determining the direction of the present water 
courses, is a matter of great importance. The highest portion of this district is occupied by 
the counties of Chemung, Steuben, Allegany, Cattaraugus and Chautauque, the mean eleva- 
tion of which is about two thousand feet above tide water. The northern portion of this range 
forms the dividing ridge of the principal streams flowing in opposite directions, which mingle 
their waters with the ocean at distant points. Those on the north find their way into the 
Atlantic by Lake Ontario and the St. Lawrence river ; while on the south, some flow into 
the ocean by the Susquehannah, and others passing into the Allegany, find their way to the 
Gulf of Mexico by the Ohio and Mississippi. The Genesee is an exception to the general 
rule — a river which*takes its rise beyond the borders of the State, and flows northerly through 
all these counties, and discharges its waters into Lake Ontario. A river of this magnitude 
passing through a great succession of strata, and descending in all its course nearly two 
thousand feet, has produced some grand exhibitions of the rocky strata. 

Valleys similar to that of the Genesee, cross the district in a north and south direction ; 
the principal of these are occupied in part by lakes, as Cayuga, Seneca and Canandaigua ; 
the valleys in all cases continuing to, the north and south of the extremities of these lakes, but 
the direction of the water courses being opposite from the highest part of the valley which is 
south of the lakes. These ancient water courses, with the great lakes and the river dis- 
charging all the western waters through its narrow gorge, while they modify the topography, 
form some of the most striking features of the district, and are subjects of the highest interest 
both to the man of science and the utilitarian. 

To the same cause, to which we owe these prominent features and the hills of the southern 
counties, is also due the deep fertile soil prevailing throughout the greater part of the district. 
The materials excavated from these valleys in the form of fragments and masses have been 
transported and reduced to the condition of sand, olay and pebbles, which is distributed over 
the surface. By the same operation, also, the materials of the northern calcareous strata are 
mingled with the comminuted rocks of the south, and form the soil of unsurpassed fertility 
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which supports the heavy forests, and produces the abundant harvests which render western 
New-York the garden of the State. 

The high hills and deep valleys indicate the absence of an immense quantity of matter, 
which, during the same period, was transported in the direction of the great outlets into the 
present ocean, there to lay the foundation of future continents in strata like those occupying 
our district, filled with the organic remains of successive ages, and exhibiting throughout 
their extent all the varying characters that we now find in the rocky strata of our continent. 
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CHAPTER III. 

Tabular view of the- roclts and groups described in the Geological Reports of New- 
York; their extent , and agreement with those of Europe. 

* 

Geographical or local names having been employed in the annual reports for designating 
the different sedimentary deposits, ^hc extension of this idea led to the adoption of the term 
New- York System, including all those masses so well developed in the State, defined below 
by a well known line of demarcation, and terminating above with an equally well ascertained 
limit, viz. The Old Red Sandstone. In all this series, there are no limits by which subdivi- 
sions could be indicated, of sufficient importance to entitle them to the name of systems. 
The term thus becomes purely geographical, leading to no theoretical considerations what- 
ever, being no favorite of individuals, but a consequence of the superior development of the 
strata included in that System, as brought forth by the geological survey of the State. The 
names which designate formations of the same age in other countries, are found inapplicable 
to our rocks ; and by* adopting the term New- York System, all ambiguity respecting its signi- 
fication is avoided. 

JBelow is a tabular view of the systems anti groups adopted by general consent for the rocks 
of the State, and followed* in all the Reports with no important variations. The names have, 
with few exceptions, been derived from well known places, where the rock is best developed, 
indicating in all cases an important point for the investigation of observers. In most in- 
stances where namfis had been previously applied, and concerning which there was no 
atnbiguity, they have been retained. 

I. PRIMARY OR IIYPOGENE SYSTEM. 

Including granite, gneiss, hornblende rocks, etc. 

' * • II. TACONIC SYSTEM. 

Represented by the Taconic range bf mountnin&in the eastern part of Ncw-York. 

1 * 

Geol. 4th Dist. 3 
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, III. NEW- YORK SYSTEM. 

This includes all the products between the Taconic and the Old Red Systems, commencing with the 
lowest known sedimentary rock, and terminating at the base of the latter. 

Under the New- York System are included the following rocks and groups, in their order of succes- 
sion : 


% Geographical subdivisions. 


Champlain Division. 


Ontario Division, -- 


NEW-YORK J 
SYSTEM. ,1 


Helderbf.rg Series. 


Erie Division, 


Systematic subdivisions, founded upon the fossil and lithological 
characters . 

1. Potsdam sandstone. 

2. Calciferousjsandrock. 

3. Black-river limestone group, embracing the Chazy 

and Birdseye. 

4. Trenton limestone. 

5. Utica slate. 

G. Hudson-river group. 

7. Grey sandstone. 

8. Oneida or Shawangunk conglomerate. * 

9. Medina sandstone!. • 

< 10. Clinton group. 

_ 1 1. Niagara group, including shale and limestone. 

” 12. Onondaga-salt group. 

13. Water-1 itne group. 

14. Pentamcrus limestone. 

15. Dclthyris shaly limestone. 

1G. Encrinal limestone. 

17. Upper Pentamcrus limestone. m 

18. Oriskany sandstone. 

19. Cauda-galli grit. 

20. Schoharie grit. 

21. Onondaga limestone. - 

22. Corniferous limestone. 

"23. Marcclius slate. 

€ £ Moscow shales. 

24. Hamilton group. ? Encrinal limestone. 

• { Ludlowvillc shales. 

J 25. Tully limestone. 

] 2G. Genesee slate. 


27. 

_ 28 . 


Portage“or Nunda group. 
Chemung group. 


C Portage sandstone. 
< (Jardeau flagstones. 
£ Cashaqua shale. 
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IV. OLD RED SYSTEM, OR 4DLD RED SANDSTONE. 

This division included those rocks forming the greater part of the Catskill mountains ; and extending 
westward, they disappear near the G&iesee river. # The remains which mark this division, so far as 
yet known, are principally those of fossil fishes ; two species only of sholls having been found. Fucoids 
and fragments of land vegetables are abundant. 

# V. CARBONIFEROUS SYSTEM. 

Of this System, but a single member, the lowest of the scries, occurs in the State ; unless it may be in 
the counties o Delaware and Sullivan, f This member, the conglomerate, forms numerous outliers in 
the Fourth district, always, however, isolated, and of small extent ; no rock in the series above being 
.visible. *“ * • . 

VI. NEW RED SANDSTONE. 

This formation extends within the State, occupying a portion of Rockland county, and being a con- 
tinuation of the same rock more extensively developed in Ncw-Jersey. 


VII. TERTIARY. 

Including the blue and yellowish clays, and their fossils, of the Champlain and St. Lawrence valleys. 


VII. QUATERNARY SYSTEM. 


This system includes all the superficial deposits of the State, except the Tertiary, and may be arranged 
under the following heads : 


1. Transported materials, 


2. Local deposits, 


C Including gravel, sand, clay, etc. ; being all that class 

< of deposits which are usually known by the names dilu- 
* vial, alluvial, drift, etc. 

C Peat, muck, lake marl, tufa, bog ores, and soil formed 

< from the decomposition of rocks in place • fossil bones of 
( mastodon, etc. 


* Since the numerous investigations in Europe have proved the Old Red Sandstone a system distinct from the lower rocks, it 
seems premature, in our present state of knowledge of that rock ip this country, to merge it in the New-York System; particu- 
larly since those points which have served to identify the rock with the Old Red of Europe, certainly contain a very distinct assem- 
blage of organic remains from the groups below. The rocks occupying the Catskill mountains, though evidently of the same age 
as the sandstone yielding remains of fishes farther west, have as yet produced no organisms of this kind; and further examina- 
tions must settle the question regarding the propriety of their union with the New York System. 

f It must be remembered that we have no limestone within the hmiv* of the State, equivalent to tho carboniferous limestone of 
Europe ; and therefore the lowest member of the System spoken of, is tho lowest member as the series is known to us in New- 
York. Farther west, however, there is a limestone, holding the place of the carboniferous of Europe, which passes beneath 
the conglomerate ; both of these are well exposed in the Ohio river, and in many places in Indiana and Kerttucky. If this lime- 
stone he regarded as a part of the Carboniferous System, the conglomerate, which in western New-York and some parts of Ohio 
rests upon the Chemurg group, must be considered the second member in the ascending order. 
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The New-York System includes rocks, which, in Great Britain, have received three dis- 
tinctive appellations: 1, The Cambrian System of Prof. Sedgwick; which, judging from 
specimens, includes rocks lower than the Utica slate, and apparently similar to the disturbed 
strata along the Hudson river, though probably not reaching so low as the Potsdam sandstone. 

2, The Silurian System of Mr. Murchison ; which embraces the rocks and groups from the 
Utica slate to the Hamilton group, and so ably and beautifully illustrated by that author/ 

3, The Devonian System of Prof. Phillips ; which appears, from the numerous illustrations 
of Itts fossils, to correspond to the Chemung and Portage groups, and also to include a portion 
of the Hamilton * 

The Devonian System, as usually understood in this country, is supposed to include the 
Old Red Sandstone of Europe ; but in central New-York, there is a well defined line of 
demarkation between the Chemung group and the Old lied, which contains remains of the 
Holoptychns, &c. Many of the fossils figured by Mr. Phillips are identical, and others very 
similar to those of our Chemung and Hamilton groups, while they differ widely from those of 
the Catskill, or Old Red Sandstone. 

From the absence of all extensive disturbances of the strata, we arc enabled to trace an 
uninterrupted series from the Potsdam sandstone to the Old Red. No where is there known 
to exist so complete a series of the older fossil iferous rocks, as those embraced within the 
limits of the State ; and terminating at a point of great and important change in the condition 
of the surface, and included between this and the rocks of mctamorphic origin, wc have here 
offered one of the most decided and best characterized systems known in the whole world. 

The New-York System thus becomes equivalent to what was embraced in the Transition 
by Werner, which term in modern times has been found too objectionable to retain. It like- 
wise includes the three systems of English authors just mentioned, leaving the Old Red 
Sandstone and Coal to a subsequent period. And this for the reason, that in New-York, 
yvhere the means of investigation are best afforded, and where the whole series is undisturbed, 
there is manifested the most complete and contiguous succession ; showing but one geological 
era for the deposition of the \^hole. In that era, the earfrh first witnessed the dawn of animal 
life, and ages of its greatest fecundity in marine organisms ; and the approach of the period 
when it became fitted to support a vegetation so luxuriant and universal, of which no modern 
era affords a parallel. 

Hitherto great confusion had prevailed regarding the rocks here enumerated as occurring 
between the Carboniferous and Primary series ; and it was not until the publication of the 
result of Mf. Murchison’s labors, that we had any definite knowledge of the sequence, in other 
places, of these extensive groups, which over thousands of miles in area are the most impor- 


# ‘Since writing tho above, I have received Mr. Murchison’s Address before the Geological Society of Loydtai, (1842,) and ho 
there distinctly states that the Devonian System constitutes a portion of the Silurian, and is inseparable from it. This view accords 
perfectly with the facts here stated. In tWfe same Address, the Cambrian System, as distinct from the Silurian, is no longer 
sustained; end the reasons are given which led to its adoption, as well as those for its abandonment. The views which have 
been long entertained hero in New-York are thus unexpectedly corroborated, and the results will doubtless prove auspicious to 
the science. • 
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tant rocks of our country. Heretofore they had all been termed Transition or Greywacke , 
and no successful attempt at subdivision had been made by any European geologists ; while 
in this country, as before mentioned, all efforts had been to identify them with the published 
systems of Europe. Mr. Murchison’s work therefore *shed a flood of light upon what* had 
previously been' a region of darkness, and gave confidence to those whose examinations were 
directed towards the subject of elucidating these deposits. 

In the Annual Report of 1840, I expressed the following opinion of the value of that work 
to the American student in lower geology : j 

“ Since the publication of Mr. Murchison’s work, we have been enabled to establish with 
“ great certainty, the analogy of our rocks with those of the Silurian System, as developed 
" in England and Wales. In this country, however, the greater undisturbed range, and ap- 
“ parently better development of particular members, with more numerous species of organic 
" remains, enables us to limit our subdivisions within narrower bounds, and thus offer greater 
“ facility for the study of particular groups.” — “ It forms an era, an'd an important one in 
<% the development of the older fossiliferous rock’s, which have been so long enveloped in 
“ obscurity. It offers inducements to the study of the same, which have never before' been 
“ presented ; since, particularly in this part of our country, the rocks of the Silurian Systerp 
u are better developed than any others ; while the means of studying them with guides have 
“ been entirely wanting. Thus the student, after weary months of labor, abandons the sub- 
“ jeet in despair, being unable to identify the rocks or fossils with any system ’heretofore 
“ published ; and having made too little progress to systematized whole, distrusts what he 
“ does know, because it seems inapplicable to what he supposes the same rocks or their 
“ equivalents in another county.” Mr. Murchison has done for the older deposits what Mr. 
Lyell has done for the more recent ; and we have now in each system standard groups of 
reference, which, so far as examinations have progressed, hold true over extensive districts 
of country. ^ 

Mr. Murchison, in. company with M. de t Verneuil, has since been investigating the same 
formations in Russia ; and he mentions, in a letter, the occurrence of. rocks in Siberia, 
charged with Pentamcrus Knightii, a fossil abundant in a particular position in England. 
Formations of the same age have long been known in Sweden and Norway, Canada and va- 
rious parts of North America, extending far westward ; and during the past year, I have traced 
the groups as developed in New-York, throughout the country intervening this State and the 
Mississippi river, and thence into the territory of Iowa. The occurrence of fossils typical 
of the lower part of this great series, shows its extension over art extremely wide area. 
Fossils from Lake Huron, Lake Winipeg, and several points of the far northwest, all indi- 
cate the existence of rocks equivalent to the Lower Silurian of England, or the Champlain 
division of New-York. Mr. Stokes, in a paper * On some species of Orthocerata,” publish- 
ed in the Geological Transactions, speaking of the localities, and the circumstances under 
which they were collected, remarks : “ It wilj be observed itiat these American localities are 
“ widely separated from each other, and are not parts of a continuous deposit ; but the agrcc- 
“ ment in character of the limestone rock, and of the fossils, .shows that they arc of the 
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“same geological age.” From examinations made in the eastern part of Maine, New- 
Brunswick, Nova-Scotia and Canada, by Messrs. Jackson and Alger, Capt. Bayfield, Dl\ 
Emmons and others ; and from the examinations of Bigsby on Lake Hvron, of Houghton in 
the ^northern and southerq peninsulas of Michigan, and of Owen upon the Mississippi river ; 
together with facts collected from others, anjl having also passed over much of this ground 
myself, as well as of some intermediate points, it appears that there is an almost continuous 
deposit of the lower rocks of this great system entirely across the continent, from the Atlantic 
to\hc Pacific oceans. Thus over an extent of more than half the circumference of the globe, 
the existence of these older fossiliferous rocks has been proved ; and from being a neglected 
and unarranged mass, they seem likely to assume the first rank in importance among geolo- 
gists of the present day. 

Notwithstanding the remarkably persistent character of the lower formations of this great 
System, I am able to state from personal observation that the higher groups thin out rapidly 
in a western direction from New-York. The rocks above the Helderbcrg scries, known in 
New-York as Marcelius slates, Hamilton, Portage and Chemung groups, and some minor 
subdivisions, altogether forming a mass of more than three thousand feet in thickness, haye 
diminished to less than as many hundreds before reaching the Mississippi river. At the same 
time, the rocks forming the principal part of the Catskills, and being in part or the whole 
equivalent to the Old Red Sandstone of Europe, together with several members of the Holder- 
berg series, have disappeared in a western direction within the limits of the State of New- 
York. The wide spread and generally uniform character of the one, proves a similarity of 
circumstances throughout; while the great difference in thickness, and tile absence of fossils 
in parts of the other, proves a great difference in the conditions under which they were depo- 
sited at different points. We shall probably find that the remark heretofore made, that “ the 
older deposits arc the more universal,” will hold true, not only as regards the great systems or 
classes, but also the minor subdivisions. It exhibits in the commencpment of the organic 
period, a uniformity in depth and temperature of the ocean* or other circumstances favorable 
tQ the development of the same forms over vast areas, .which in subsequent periods have 
constantly diminished. 

While the investigations have been going on which have resulted in the development of the 
rocks of New-York, as exhibited jn the tabular arrangement, we have had fellow laborers in 
oth'er parts of this great field. Other States have pursued the same course ; and from tho 
numerous and efficient observers, we have accumulated a great amount of knowledge regarding 
the geological structure of the whole Union. 

In Maine, the Primary and lower fossiliferous rocks have been investigated by Dr. Jackson, 
and also the Primary and Coal measures of Rhode Island, and the Primary of New Hamp- 
shire. , • 

In Massachusetts, after the publication of the report of the first survey, a resurvey was 
ordered; and Prof. Hitchcock has just completed two quarto volumes, giving the results of 
his researches iu the Primary, some isolated tracts of the Carboniferous, New Red Sandstone 
of the Chnnecticut valley, ‘and Tertiary upon the coast. • 
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In Connecticut, Dr. Percival with Prof. C. U. Shepatd have investigated the geology and 
mineralogy of the State, which includes the Primary, New Red Sandstone and Trap. 

In New- Jersey and Pennsylvania* Prof. II. D. Rogers, and in Virginia, Prof. W. B. Ro- 
gers;, have been occupied in exploring the formations from the Primary, through all the older 
fossiliferous rocks, the Carboniferous period, New Red, Oolite, Greensand and Tertiary. 

In Maryland, a geological and topographical survey of the State has been in progress for 
several years, by Prof. Ducatel and J. H. Alexander, Esq., and the woirk is now nearly com- 
pleted : a local survey of the coal region of Alleghany county has been made during the p&st 
summer, by Prof. Aikin. 

Prof. W. C. Booth has made a geological survey of Delaware, giving a complete account 
of all its formations and mineral productions. 

In the Ohio survey, under the direction of Mr. Mather, the reports of Dr. Locke, Messrs. 
Whittlesey, Briggs and Foster, have elucidated in a great measure the geology of the State. 
Dr. Hildreth had previously done much towards illustrating this subject, and his valuable 
papers in the American Journal of Science are fully appreciated by those who have any know- 
ledge of these formations in the west. * 

In Michigan, .Dr. Houghton has been actively and zealously engaged in prosecuting to its 
completion, a very thorough survey. 

In Indiana, Dr. Owen, under the direction of the authorities, and partly upon private en- 
terprise, has developed the great geological features of that State ; and, with Dr. Locke, has 
more recently been engaged in the lead region of Illinois, Wisconsin and Towa. 

In Tennessee, Dr. Troost has been for several years engaged in a geological survey of the 
State, which has developed an interesting scries from the Primary upwards. 

Mr. Nicollet has recently'been investigating the formations west of the Mississippi, and his 
discoveries in that region have proved highly satisfactory and important. 

In Georgia, Dr. Cotting has completed a survey of the State, and published a report Upon 
its mineral productions. • } 

North and South Carolina had been previously investigated by Professor Olmsted and Mr. 
Vanuxem. 

It will thus be seen that much the greater part of the territory east of the Mississippi river 
has been partially or'entirely explored under the direction of the respective State governments. 
The remainder will doubtless soon be investigated, either under the same auspices, ot by 
private enterprise. Much yet remains' to be done in the way of harmonizing views, and 
bringing the nomenclature to some general standard. For as these surveys have mostly been 
•pursued quite independently of each other, it has led to ‘the adoption of terms 4 which, however 
applicable, cannot all be well retained without overburdening the science with synonyms. 
The comparative development of the. rocks and groups in different parts of the Union, will 
probably be the test of nomenclature ; since local or geographical names have been generally 
adopted, and at the present time meet with lhbst favor. 

The results of all these investigations have prpved the existence of the rocks of the .New- 
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York System over the greater portion of the country between the grand Primary chain on 
the east and the Mississippi river. And it further appears that throughout all this extensive 
area, these formations arc overlaid by no rocks more modern than the Opal formation, except 
in*a few limited districts where the newer Secondary rocks or those of the Cretaceous group 
succeed the latter. Such wide development and generally undisturbed condition will cer- 
tainly afford the means, of bringing to light many important facts regarding the formations, 
which could never have been known from the examination of limited districts, however perfect 
thS sequence. As before remarked, the territory of Nevv-York, from possessing the most 
complete series, and abundance of fossils, together with the undisturbed position of the strata, 
offers the moat interesting field of investigation and .reference, and will be found the best point 
of departure for the geologist who is making more extended researches. 

The geographical divisions in this table, though convenient for reference, nevertheless do 
not indicate any great natural divisions of the system as founded upon fossil characters. Such 
a mode of subdivision will follow only a perfect knowledge of the fossils, both in this State 
and elsewhere. From the commencement of the fossiliferous- rocks, to the termination of the 
Hudson-rivcr group, there seems to have been a uniformity of condition and a continuation 
of species which cease with this period, and cannot be found in any subsequent one. The 
two lower masses, it is true, so far as examined, contain few fossils, and those of species 
not known to extend upwards ; but these rocks must be considered as having been produced 
at the dawn of that era, and arc emphatically the “ protozoic rocks while, after living 
forms had become abundant, many of the same continued throughout the whole period unde- 
stroyed. - • * 

Mr. Conrad is disposed to include in this period the Medina sandstone and Clinton group. 
The former possesses many analogies, though none of the fossils of the lower rocks ; while, 
on the other hand, none of the fossils of the Medina sandstone are continued into the rocks 
above, and the apparent continuation of the Grey sandstone into the base of the Medina would 
argue in favor of placing the latter in the lower f division. But in regard to the Clinton group, 
its great contrast with the Medina sandstone, both in litludogical and fossil characters, seems 
an insurmountable obstacle in the way of uniting this with the lower division ; particularly 
as in many points that group, or its fossils, pass into the next above, while we have not a 
solitary example of the passage of any fossil from the lower group into this. The termina- 
tion of the Medina sandstone, therefore, as far as regards the State* of New-York, must be 
considered the termination of the lower division of tfye system. 

Throughout a part of New-York, and more particularly in Pennsylvania and Virginia, as 
we learn from Professors H. D. and W. B. Rogers, the Oriskany sandstone forms a marked 
line of separation, and might perhaps well be considered the limit of the Second great divi- 
sion. Nevertheless, the absence of this rt)ck in western New-York, in Canada, and, so far 
as I know, in Michigan, Ohio and Indiana, would still render it an obscure poiht of reference. 
The “ Cliff limestone” of Ohio, ‘'which is there t known as a single formation or group, includes 
rpeks both above and below the Oriskany sandstone. This shows such a close, analogy in 
the strata, that together \\ith the absence of the rock on which the division is to be founded, 
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it seems more natural to bring all the limestones into the second great division. Throughout 
the region noticed, the upper limestone of the Hclderberg series, the Corniferous, would 
form a much more obvious termination of the second division. This is every where recogni- 
zable, and thence upward to the Carboniferous, the rocks are marked by an entirely different 
assemblage of organic remains. In the Helderberg series, where well developed, the line of 
division, if dependent upon fossils, can be made at one point as well as another ; few of the 
forms rising above the gVoup of which they are typical. 

This arrangement would leave all the shales and thin-bedded sandstones of the succeeding 
groups to form the Third and last division of the System ; being a natural lithological assem- 
blage, and also palaeontological, if specific characters are considered. 

Another advantage to be derived from this arrangement is, that the great dissimilarity of 
the products of the different divisions would lead to no confusion, as might result if some of 
the limestones are left to be grouped with the shales ; the latter being very mcagerly fossilife- 
rous in the west, while the limestones are highly so. 

The middle division would embrace groups exhibiting a considerable diversity of fossil 
characters, yet all possessing forms bearing a generic identity. The different groups, as 
exhibited in the tabular view, with their fossils, to be enumerated in another place, will show 
the character of this division of the system. These three divisions would be easily recognized 
from the great change in lithological character, as well as extinction of fossil species, at the 
termination of each one. 


Geol. 4th Dist. 
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CHAPTER IV. 

Enumeration of the rocks and groups below those of the Fourth Geological District , 

in the order of succession . 


The rocks occupying the Fourth District commence at about the termination of the lower 
great division of the System ; a point above which, few or none of the previously existing 
organic forms arc continued. The rocks and fossils of the lower division arc described in the 
reports of the First and Third districts ; and they arc merely enumerated here in the order of 
succession, for the purpose of showing their connexion with those of the Fourth district, which 
terminate above with the conglomerate of the carboniferous period. The report will thereby 
be rendered more complete and satisfactory in itself, affording means of reference to the rela- 
tive situation of the lower rocks, and of corn paring the genera and species of their fossils 
with those above. 

The want of some previously acknowledged base line, from which to make the starting 
point, has been felt during the whole of the survey ; and to supply in some degree this defi- 
ciency, I have examined the lower rocks upon the north side of Lake Ontario. These show 
a continuation of* the lower groups as developed in the pastern part of the State, with the 
exception of that portion occupied by the basin of the lake. This, between the Fourth dis- 
trict and the Canada shore, has been excavated partially from four of these groups, viz. the 
Utica slate, Iludson-river group, and Urey sandstone, as well also as a large portion from the 
Medina sandstone, which forms the southern border of the lake from, O'swego to its western 
extremity, and its northern margin for many miles near the western termination. 

From these facts, it will appear that a section extending across the Fourth district, and 
embracing the rocks upon the north side of the lake as far as the Primary range, will give a 
connected view of all the rock formations presented farther east. 

The following woodcut will illustrate those remarks. It shows the relative position of all 
the rocks of the Fourth district, as well as their relations to the lower ones, in a section ex- 
tending from the Primary of Canada, across the lake, and thence across the State of New- 
York from the mouth of Uenesee river to the Pennsylvania line. 
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A. Primary. 

13. Potsdam sandstone, 

C. Calcifurous sandrock. 

D. Black-river limestone. 

E. Trenton limestone. 

F. Utica slate. 

G. Iludson-rivrr gioup. 

IF. Grey sandstone anti Oneida conglomerate. 

I. Medina sandstone. 

K. Clinton group. 

a. Lake Ontario 

The distance upon tlic north side of the lake has been much shortened in proportion, in order to give more room for the 

rocks upon the south side. 


Ti. /. Niagara group. 

M. Onondaga-salt group. 

N. Helderberg srnes. • 

O. Hamilton group, including Mareellus slate and 

Moscow shale. 
e. Tully limestone. 

P. Portage group and Genesee slate. 

R. Chemung group. 

S. Old Red system. 

T. Conglomerate of the Carboniferous system. 


The same order of succession as here exhibited in the lower rocks and groups, maybe seen 
upon the northern shore of the lake between Gananoqui on the St. Lawrence, where the Pri- 
mary and Potsdam sandstone arc in juxtaposition, and Toronto, where the Hudson-river group 
forms the only rock of the neighborhood. The Calciferous sandrock, Black-river and Trenton 
limestones, are se<*n at intermediate points, covering extensive tracts in the neighborhood of 
Kingston, Bay of Quinta, and other places. From the point where these rocks leave the 
northern shore of the lake, they trend northwesterly ; appearing upon the north side of Lake 
Huron, and thence extending westward to the Mississippi river. 

1. PotsdaJT Sandstone. 

The Potsdam sandstone is the lowest known sedimentary fossiliferous rock ; it appears in 
the Second district as a mass of great importance, and flanks the great Primary range or 
nucleus on the east, north and west, and rests directly upon the hard crystalline strata, as may 
be seen by reference to the Geological map. It is usually of a pure quartzose character, 
generally grey, though often striped, and sometimes partially or entirely red. From its proxi- 
mity to rocks of igneous origin, it frequently assumes a slaty or gneissoid structure ; and it 
is not improbable that sometimes, in favorable situations, it becomes so completely disguised 
as to be mistaken for a gneissoid or granular quartz rock. In places it appears as a conglo- 
merate, but in all the localities examined on the ndrth of Lake Ontario, the enclosed masses 
are angular, showing them to be near their origin. This is an extensive rock, known as before 
stated in New- York, Canada, and, from Dr. ^Ioughton’s researches, on Lake Superior; and 
from position it is probably the same which appears on the Mississippi river, and mentioned 
by Dr. Owen in his Report on the lead region of the northwest. , 

This rock is No. 1 of the Pennsylvania Survey, being common to that State, New- Jersey 
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and Virginia. It is an interesting rock, as exhibiting to us the dawn of animal life ; and the 
first living thing entombed and preserved through unnumbered ages, its delicate structure un- 
effaced to the present moment, is a species of Lingula, which is its only ^own fossil. This 
fact affords a remarkable example of the tenacity of life in this family of shells, for wc find 
them in every successive group in the system ; they have existed in every geological era, and 
are living in the present ocean. 

• 

2. Calciferous Sandrock. 

The Calciferous sandrock, a mass for the most part intermediate between sandstone and 
limestone, being an intermixture of both, forms the next rock in succession, and appears 
equally extensive. Indeed, in some places, it is more persistent than the former. It is a very 
important rock in the First, Second and Third districts, both in extent and thickness. Jt is 
likewise interesting from being the lowest position in which anthracite coal is known to exist, 
being found in this rock associated with the quartz crystals. It yields the finest quartz crys- 
tals known, and they are more or less abundant in all situations where the rock occurs. 

Organic Remains. — In nearly all the situations where this rock appears, fossils are rare or 
entirely wanting, and but few individuals have ever been found. Those at present known 
are the following : Lingula acuminata, Ophileta levata, O. complanata, Pleurotomaria, Or- 
thoceras primigenius, and plates of Crinoidca. 

In the upper layers of this rock at Chazy, Dr. Emmons has obtained the following fossils : 
Scalites angulatus, Maclurca labiatus, M. striatus, Bcllerophon sulcatinuc, Ortlns and Orbi- 
cula. 

There is also a layer characterized by the presence of fucoids, which is very persistent ; 
and probably from these marine plants is derived the carbonaceous matter which forms the 
anthracite. 


3. Blvck-river Limestone Group. 

This group consisting of the Birdseye and Chazy limestone, is a remarkably persistent 
mass, being known together with the succeeding one, almost or perhaps the entire width of 
the. continent. The rocks of this group appear in the northwestern part .of New- Fork ; they 
extend thence into Canada, and they are seen on Lake Huron, upon* the Mississippi river, 
at Frankfort in Kentucky, and are well known in Pennsylvania and Virginia. 

Organic Remains. — The Birdseye limestone of Prof. Eaton forms a part of this group, 
being every where known by the presence of its peculiar fossil, the so called Fucoidcs demis- 
sus y (since ascertained to be a coral,) which is typical of this rock in all situations. Besides 
this fossil, it contains a species of trilobite, Orthoceras multicameralus, Elligsplites ? Stro- 
phomena la*vis. Few others arc known, and it usually appears destitute of such remains. 

The Chazy limestone, which’is considered by Dr. Emmons a distinct rock, contains a few' 
fossils peculiar to itself. These are the Maclurea, a fossil closely allied or identical to Euom- 
phalus ; Columnaria sulcata, with a few others. 
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4. Trenton Limestone. 

This rock usually consists of a dark-colored limestone, intermixed and interlaminated with 
black shaly matter of a character similar to the succeeding rock. It accompanies the Birdseye 
in New- York, generally resting upon it in situations where both appear. In lithological cha- 
racters and fossils, they differ essentially ; the latter more particularly distinguish them. It 
appears to be equally extensive with the mass below ; the true distinction between them, 
however, not being always observed. 

Organic Remains . — This is geologically the lowest rock that yields an abundant harvest 
to the palasontologist. The following are already figured and described : Isotelus gigas, I. 

planus, Bumastis trentonensis, Calymene senaria, Calymene ? Illaenus trentonensis, 

Ccraurus pleurexanthcmus, Trinucleus tesscllatus, Trocholites ammonius, Inachus undatus, 
Pleurotomaria lenticularis* and three other undescribed species, Subulites elongata, Cyrtoceras 
filosurn, Cameroceras trentonensis, Orthoceras multilineatus, O. trentonensis and three other 
undescribed species, Bellcrophon punctifrons, B. bilobatus, B. profundus, Nucula inflata, 
N. faba, Pterinea undata, P. orbicularis, Strophomena alterriata, S. dcltoidea, S. sericca, 

( )rthis striatula, O. pcctinelia, 0. leptaenoides, Delthyris oxpansus, Delthyris 1 Atrypa 

extans, A. bisulcata, Favosites lycopcrdon. 

5. Utica Slate. 

The Trenton limestone is succeeded by a dark or black carbonaceous slate. Where exten- 
sive disturbances have prevailed, this friass is not every where distinguished from the group 
which succeeds, though it merits a distinct place, from its general characters as well as from 
its peculiar fossils. Within the State, it is every where black, and usually soft and fissile ; 
but from contained fossils, it would appear that its color has changed to green in Ohio and 
other places at the west. Thin beds of impure limestone are associated with it in many 
places. From a comparison of specimens from this rock when in the vicinity of hypogenc or 
altered masses, it corresponds very closely with the Llandeilo flags of Mr. Murchison ; and 
1 have detected in specimens of the latter a small Lingula, which is very similar if not iden- 
tical with one which occurs in the Utica slate. In its lithological characters, it docs not differ 
from the shale interlamihated with the Trenton limestone. 

Organic Remains. — Triarthrus Beckii, Trocholites, Avicula insueta, Nucula poststriata, 
N. scitula, Cypricardia sinuata, Graptolites dentatus, G. scalaris. The following are com- 
mon to this rock and the Trenton limestone, according to Mr. Yanuxem : Ortliis striatula, 
Strophomena alternata, Lingula ovalis, Favosites lycopcrdon, Isotelus gigas, Calymene 
senaria.f # 


* Tho Trochus lenticularis of the “ Silurian System’’ ' 


f Sec Report of Thud Pistnrt. 
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0. IIuDS ON-RIVER GROUP. 

Where the strata are undisturbed, a well marked line of division usually separates this group 
from the Utica slate ; but along the Hudson river, and in other places where disturbance has 
prevailed, the two arc not easily separable. Indeed from the fact that several fossils of the 
Trenton rocks arc continued through the Utica slate, and appear in this group, we might al- 
most be inclined to consider it as a continuation of the same ; beginning with a shaly limestone, 
and passing through shale and shaly sandstone to the termination of the series. The group 
consists of shales and shaly sandstones, with thin courses of limestone, and in many places 
its upper portions abound in fossils. 

Organic Remains. — The following are those enumerated and described: t Calymene 
senaria ? Triarthrus Beckii, Trinucleus caractaci, Avicula dernissa, Pterinea carinata, Cypri- 
cardia modiolaris, C. angustifrons, C. ovata, Nucula, Strophomena nasuta, fS. sericca, 

Strophomena ? f Orthis striatula, (). Actonia', (>. testudinaria ? O. crispata, Orthoceras 

aequalis, Pleurotomaria, stems of Crinoidea, Graptolitos serratus, G. scalaris, &c. It will 
be seen that several species ( f ) are common to this group and the Trenton limestone. 

This group appears to be equally extensive with any of the lower masses, but its lithological 
characters change essentially at distant localities. Upon the Hudson river, and in most other 
places in New- York, it is exhibited in the form of slates and thin-bedded shaly sandstones, 
forming what has been known as argillite and greywacke. Pursuing this group westward, it 
is found in Ohio represented by limestone and shale or marl, forming the “ Blue limestone” of 
the Geological Reports of that State. It presents the same character in Kentucky, Indiana 
and Wisconsin. At the same time, however, it retains many of its characteristic fossils, with 
the addition of many new ones, or species which do not exist m any group in New-York. 
This group thus exhibits an example where lithological character has ceased to be of any great 
importance in identifying strata. The fossils at the same time are found Ho be much more 
. constant, though the greater number of individuals of different species renders the eastern 
types less prominent than otherwise. * 

This group not only extends into Canada on the north and east, hut far west and southwest; 
appearing, if we may judge from specimens, in Tennessee, and near the Hot springs in 
Arkansas. It is likewise an important rock in Pennsylvania and Virginia. This mass be- 
comes interesting from the fact that it appears to be equivalent to tile second great group in 
the Silurian system of England, representing in its undisturbed and fossiliferous condition 
the Caradoc sandstone. This would appear from the comparison of numerous specimens, 
brought out by Mr. Lyel) from well known localities in England, and which are now in the 
Collection of the Low'd! Institute at Boston. These leave no doubt of the perfect identity 
in fossil and lithological characters. The same group, when disturbed and uphgaved, as it is 
on the Hudson river, doubtless represent the Cambrian system ; this portion having generally 
been considered as a much older scries than tboisame farther west. But the facts correspond 
to those observed in England, viz. an identity in the contained fossils ; the only difference 
being produced by disturbance, and sometimes a partial alteration of the products. 
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The change in organic remains at the termination of this group is very great, scarcely one 
of the same species being known to exist in the higher rocks. It thus becomes an important 
point, and well entitled to be considered as the line of division between the lower and higher 
portions of this great system. 

7 & 8. Oneijm Conglomerate, and Grey Sandstone. 

In the eastern part of the State, the Hudson-river group is succeeded by a quartzosc con- 
glomerate; while in the western part, a grey sandstone occupies the same place. The con- 
glomerate forms the Shawangunk mountain, and the mass in Oneida county and in Pennsylvania 
attains a much greater thickness. It is not seen in place west of Oneida, though it appears 
in boulders* scattered upon the surface. The Grey sandstone succeeds the liudson-river 
group in Oswego county, there being a gradual passage from the one to the other. Jt is in 
character a grey quartzose sandstone, line grained and compact, entirely destitute of fossils 
except a few fueoids, thus forming a contrast with the mass below. 

Passing upward, the (hey sandstone intermingles with the Medina sandstone, which in its 
lower part differs from that, chiefly in color, but its upper part contains peculiar fossils. The 
red color of the Medina sandstone seems in some places to be partially communicated to the grey 
below, which is often striped and spotted with red. There is lithologically no very strong line of 
demarkation between the two rocks ; thus offering a gradual passage from the Hudson-river 
group to the Medina sandstone, which might perhaps with propriety be included in the lower 
division. The chiePdiflbrencc is in color, and the occurrence of a few fossils not found below'. 

The latter rock forms the lowest mass of the Fourth district, and its connexion with those 
below has been briefly explained ; the short notices being intended merely for reference as to 
order of succession, characters of strata and fossils ; while for the details of each mass, the 
other reports will be consulted. 

The section shows the absence *)f three members : the “ Grey sandstone,” the Hudson- 
river group, and Utica slate. The whole width of the lake from the Genesee river northward, 
is excavated in the lower part of the Medina sandstone, and the whole of the throe groups 
enumerated. Farther west along the southern shore of the lake, pebbles and worn fragments 
of the rocks of the Hudson-river group, containing the common fossils, occur in great num- 
bers. • 

To the south of the lake, the section exhibits the rocks of the New- York System, from the 
Medina sandstone upwards, in their order of succession, and also their connexion with the next 
higher masses. In this order, the different rocks and groups will follow in the succeeding 
chapters. 


See Report of Third District : Oneida conglomerate. 
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• CHAPTER V. 

Description of the rocks and groups of the New- York System embraced within the 

Fourth Geological District . 

The previous chapter contains an enumeration of the deposits forming that part of the 
New-York System between the Primary and the Medina sandstone, or No. 9 in the order of 
succession, and the lowest rock of the district. The rocks of the Fourth district consist prin- 
cipally of scries of limestones, shales and sandstones, each passing into the other by insen- 
sible gradations in some points, while in others the line of separation is distinctly marked. 
Each formation or stratum is limited on the north by its outcrop, and on the south by the 
superposition of the next successive deposit, under which it disappears. These are for the 
most part continuations of those which commence farther cast. In some instances they have 
thinned partially, and some members of the ITelderberg series are wanting ; in others, as the 
Medina sandstone, and Niagara group, the greatest development appears within the limits of 
this district, and diminishes to the cast. 

Investigations throughout the whole State have proved that there is some one point or 
limited area where each rock, or the members of each group, are better developed than in any 
other, and this one is adopted for the name. The advantage of names from localities over 
those from descriptive characters, is decidedly great. Id the latter case, the description or 
character may not convey to the reader precisely the sdme ideas as those possessed by the 
writer ; and again, distinctions in character cannot be so accurately described, but that another 
rock may possess the same in a sufficient degree to be mistaken for the true one. The charac- 
ters of a rock rarely remain uniform over a great extent of country ; and hence a descriptive 
name, applicable in one place, may not be so in another. On the other hand, when a name is 
given from the locality, the description of the rock follows ; and although it may vary at distant 
points, or another rock be found possessing the same character, still the type remains ; and 
whatever of doubt or obscurity may ever arise, the examination of the original locality would 
decide all difficulties. Since rocks are identified more by their fossil contents than by their 
lithological character, a name descriptive of the latter is of less consequence than formerly, 
when fossils were the subordinate characters of a mass. 

Notwithstanding, however, that palaeontological characters have taken precedence over all 
others in distinguishing sedimentary strata, still the lithological character must not be over- 
looked ; for in some casoe it will be found an unerring guide, if properly understood, ove*’ 
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hundreds of miles in extent. Changes in the lithological features of a rock, also, whiclrmay 
reader observations unsatisfactory or doubtful, are usually accompanied by .greater or less 
change in the nature»of the fossils. In no case, therefore, arc to be overlooked' either of the 
three important facts and characters, viz. Lithological character , order of superposition , and 
the nature of the contained fossils . A more extended knowledge of the development of the 
great groups of the older sedimentary deposits , which with spme exceptions or interruptions 
extend almost across the continent, will enable us to appreciate more fully the comparatyve 
importance of the distinctive characters by which they are identified. 


Geol. 4th Djst* 
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View of Medina Falls, from a Sketch by Mrs. Hall. 


9. MEDINA SANDSTONE. 

Saliferous rock , of Eaton ; Niagara sandstone , Red sandstone of Oswego , Variegated 
sandstone , and Red marl and sandstone , of the Annual Reports. 

(No. 5, of Pennsylvania Survey.) 

• 

This mass is usually a red or slightly variegated sandstone, solid and coherent in the eastern 
extremity of the district, becoming friable and marly in its western extension, and admitting 
an intercalated mass of grey quartzosc sandstone which contains marine shells ; while in the red 
portions, are rarely found other than marine vegetables or fucoids. Thi,s rock gives origin to 
brine springs throughout its whole range. It extends westward bfiyond the limits of the 
district into Canada, .but is not known in the southwest, in Ohio and Indiana. Both in Penn- 
sylvania and Virginia, it is found possessing the same essential characters as in New- York. 

The locality which gives the name, exhibits the rock best developed, and with its charac- 
teristic fossils. The rock is the lowest of the district, and the ninth of the New-York System 
in the ascending order. * # 

By reference to the Geological map of the State, it will be seen that this rock extends 
throughout the district from eas*t to west, bordering Lake Ontario. It forms but a narrow 
band in Wayne county, but expands to the westward, and seems to attain its greatest thick- 
ness near the Niagara rives ; as is indicated by the breadth of surface ^occupied by the mass, 
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and also from the fact that it appears on the north side of the lake to the west of Toronto. 
It continues beyond the Niagara river, having been traced as far as the head of Lake Ontario, 
and it is believed to extend much farther westward. 

In Wayne county, it is usually a firm siliceous rock, approaching to a conglomerate in some 
places near the lake level. On going westward, the sand in part gives place to argillaceous 
matter ; and before reaching the Genesee, the greater part of the mass, visible above the lake, 
has become a marly sandstone ; the upper part, only, being firm, and withstanding the effects 
of weathering. Its enduring character in the eastern part of the district is well exhibited by 
the great number of pebbles and boulders scattered over the surface of Wayne county, and 
some parts of Monroe, and which diminish westward. Pebbles of this rock, however, form 
a large portion of the drift far to the south, and may be found intermingled with the products 
of more southern ranges, in all the valleys as far as the Pennsylvania line. In some places 
in the northern range of counties of the district, the surface is literally covered with pebbles 
of this rock, almost wholly unmixed with any other. 

From its shaly or marly character upon the Genesee river and in the country west, this rock 
was originally mistaken for the red shale of the Salt group, which it closely resembles. The 
latter appears in Onondaga county oh the canal ; and by following the same line westward, 
no other rock appears until within a short distance of Rochester. The marly sandstone ap- 
pearing here was naturally taken for a continuation of the rock seen in the vicinity of Syracuse, 
and the occurrence of salt springs likewise aided to complete the deception. This opinion 
prevailed until the Geological survey had made some progress, when it was found that the 
Clinton and Niagark groups both intervened between the Medina sandstone and the continua- 
tion of the Onondaga-salt group. 

The scenery exhibited along the line of outcrop of this rock is in some places interesting in 
the highest degree. In Wayne county, from its rising but little above the lake, it forms only 
some inconsiderable falls in the streams ; always strongly contrasting, by its deep reddish 
brown color, with the rocks above: In Monaoe county, it forms the lower falls of the Gene- 
see, one hundred and ten feet in height ; one of the most picturesque spots in the district, 
exhibiting not only this rock, but above it, in the cliff, the Clinton group and shale of the Nia- 
gara. It also forms the banks of the river below, extending nearly to the lake. In Orleans 
county, at Albion, tljere is a low fall on Sandy creek over the same sandstone ; and by fol- 
lowing that stream farther up, its connection with the higher rocks can be readily observed. 
At Medina, on Oak-orchard creek, this rock forms the beautiful little cascade represented in 
the woodcut. 

The deep gorge and the high cliffs on either side of the Niagara at Lewiston, are more than 
half excavated in this rock ; and the partial obstruction of the water at the whirlpool is caused 
by a part of jhe same mass. Its alternations of harder and softer masses produce cliffs or 
cascades along its whole extent. 

This rock, where best developed, admits erf.a fourfold division, as it.appears throughout the 
greater part of the Fourth district. Including the “Grey band,” which here forms an integral 
part of the mass, it may be represented as follows : • 
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1. Red marl, and marly or shaly sandstone, sometimes banded and spotted with green; the bands hori- 

zontal, or parallel to the strata, and vertical. 

2. Grey quartzose sandstone, entirely distinct from the mass below. « 

3. The lowef part is merely a repetition of No. 1 ; gradually passing into a more sandy form in the 

western portion of the district, while in the eastern portion the whole of this division is more 
siliceous, the central mass (No. 2) not appearing. 

4. The gTcy or greenish grey terminal portion of the mass, which in the Third district is considered 
‘ a distinct rock, forming the Oneida or Shawangunk conglomerate. In the Fourth district, it 

always appears more or less as a part of the Medina sandstone, possessing the same lithological 
features. 


l. Red Marly or Shaly Sandstone. 

’ Throughout the counties of Niagara, Orleans and Monroe, the lower part of this rock is a 
soft red shale or marl, with but a small admixture of siliceous matter. It coheres but slightly 
where weathered, and readily decomposes to a loamy clay. When exposed in the banks of 
ravines and streams, it presents a cracked and crumbling appearance ; the surface crossed in 
every direction by seams, separating the whole into small angular fragments, which are con- 
stantly softened and detached by the weather, exposing a fresh surface which in turn undergoes 
the like changes. The first appearance, after being broken down in this manner, is that of 
cubical or angular fragments, which are easily crushed in the hand, mixed with a smaller 
proportion of soft clay. The process of disintegration goes on till the whole is reduced to a 
clayey soil of a brick-red or brownish color. These changes may be witnessed on the banks 
of the Niagara at Lewiston, the banks of the Genesee below Rochester landing, and in nearly 
all the small streams crossing the Ridge road between the Genesee and Niagara rivers. 

In Wayne county, the lower division of this rock can scarcely be said to exist, though that 
portion near the level of the lake possesses in a considerable degree the same characters. The 
color of the decomposing rock has been communicated, often in a high degree, to the soil above. 
This is more particularly seen where the covering of transported materials is light, as through- 
out all that -portion of the country between the Ridge road and Lake Ontario. The same color 
prevails in a less degree much farther south, where the materials derived from the destruction 
of this rock form a large proportion of the drift or transported matter, producing the soil of the 
district. This .brownish color of the soil will not be confounded with the deep red color pro- 
duced by the destruction of the red shale of the Onondaga-salt group, which is seen to a great 
extent farther east, but which has had little influence in the Fourth district. 

The uniform texture of this part of the rock, is the cause of the very even surface of the 
country bordering Lake Ontario between the Genesee and Niagara rivers. The -same cha- 
racter is presented in some degree east of the Genesee, except where interrupted by tills of 
drift. When penetrated to some distance, it appears compact, and is readily quarried into 
large blocks, but it does not withstand the effects of weathering. This has been tested by the 
experience of many years ; and the quarries in this division of the rock are now, I believe, 
generally abandoned. 
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This is one of the most uniform masses in the whole district, the only change in its whole 
extent being the gradual increase of argillaceous matter in a westerly direction. Its uniform 
reddish brown color ts but slightly relieved by the occasional spots and bands of green, and 
the absence of fossils renders it a very uninteresting rock to the geological observer. 

2. Grey Quartzose Sandstone. 

9 

In the western part of the district, the lower division is succeeded by a grey quartzose 
sandstone, exhibiting a sudden contrast in the material and coloring matter. This mass, which 
is twenty-five feet thick on the Niagara river, extends through Niagara and Orleans counties, 
but is not seen in Monroe or Wayne, either from having thinned out, or from passing beneath 
the lake ; the former is more probable, as there is no evidence of the latter. From Medina 
westward it exhibits a prominent line, rising abruptly from the softer rocks below, and jutting 
out beyond those above, forming a terrace, which runs a little to the north of the great lime- 
stone terrace or mountain ridge. It appears as a projecting band in the banks of the Niagara 
river, extending from Lewiston as far as the Whirlpool, where it disappears beneath the level 
of the water. 

The mass is mostly composed of thin layers, from the thickness of one-eighth of an inch to 
six inches. Near the Niagara river the layers are generally thicker, the deposition apparently 
having been more rapid. At a quarry one mile north of Lockport, the layers are often ex- 
ceedingly thin, not more than onc-oighth to one-fourth of an inch, and perfectly separable from 
each other, the planes in many instances presenting a partial coating of the oxide of manganese. 
The surfaces are exceedingly smooth, as if washed by water before the deposition of the suc- 
ceeding layers ; in other cases they are covered with the separated valves of Lingula, and 
marked with numerous wave-lines. 

This mass, which is light grey or nearly white on the Niagara river, becomes slightly tinged 
with red on going eastward, and a‘t Medina some thin layers are strongly colored it, how- 
ever, maintains its general uniformity, the grey color and quartzose character every where 
predominating. East of Medina it is seen in but few places, and in these not well developed. 

In lithological character, this mass bears a very close analogy to the sandstone forming the 
terminal member of the Clinton group in Herkimer county, as it appears on the south side of 
the Mohawk in several places. The peculiar fossils are wanting, however, and the association 
is entirely \inlike. 

The range of the grey sandstone from Lewiston eastward is, for several miles along the base 
of the escaj-pment, formed by. the Niagara limestone ; afterwards it extends a little farther 
northward, and becomes from thence a distinct elevation from half a mile to one mile north of 
the principal.terrace, and nearly parallel with it. The descent over its outcropping edge is 
a rapid slope, covered with fragments of the sandstone broken up and mingled with the soil. 
After passing a few miles to the east of Lockport, the elevation produced by this rock merges 
in the general level of the country ; and thence eastward, exhibits upon the surface no evidence 
of its existence. . • 
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This rock is extensively quarried for flagging stones a mile north of Lockport, where slabs 
of the finest quality, and of any dimensions, are obtained. The surfaces are almost entirely 
smooth, interrupted only by the slight wave-lines ; they can be obtained of any desirable thick- 
ness, and from their uniform quartzose character, are extremely durable, and wear evenly. 
These quarries are owned by Whitmore & Co. 

Some quarries in this rock have more recently been opened near Medina, where stone of 
similar character is obtained ; and when a suflicient demand for the article shall be created* 
the whole distance from Medina to Lockport, along the outcrop, can be converted to an open 
quarry. At Lewiston, where the rock has been excavated, it does not furnish so good flagging 
stones, the layers being thicker, and better suited for building. Other localities in the neigh- 
borhood may, however, prove of a different character. 

S. Red Shale and Sandstone. 

The grey quartzose sandstone is succeeded by a red shaly or marly mass, similar to that 
below, which soon alternates with thin courses of red argillaceous or quartzose sandstone. 
The shaly matter diminishes, and the sandstone increases in the same ratio as we ascend, and 
towards the lop becomes mingled with grey or greenish grey in large proportion. The whole 
is finally terminated by a grey or ash-colored siliceous, or, in some places, argillaceous sand- 
stone, differing but slightly from that below. 

This division of the rock is mottled or variegated with spots and lines of grey and green ; 
these are often circular, presenting the same structure and composition as the mass around. 
The difference of color is owing to a change in the oxidation of the iron, which is the coloring 
principle of the rock, and has been produced by some carbonaceous or bituminous substance 
lodged at a point now the centre of the green spot. Bands of green, parallel to the stratification, 
have been produced in the same manner, the carbonaceous matter spreading over a considerable 
surface. Lines of green perpendicular to the itratificatioh, which frequently occur, are not 
so readily explained upon any supposition of this kind, alid I am inclined to believe that they 
have been produced by the infiltration of water charged with carbonaceous matter from the 
soil above. That water may produce such discoloration, I have observed many facts to cor- 
roborate; and if the change in color can be produced by a small quantity of bituminous or 
carbonaceous matter, for some distance around it, I see no reason why the same change may 
not be produced by w&ter flowing through peaty soils, and passing into a seam or joint in the 
Tock. I have seen pebbles of the same red rock of the more sandy variety, which had lain in 
the bed of a muck swamp, with the color completely discharged from the outer part. The 
color is likewise lost by continued heat, as is proved in stones used in the furnace at Wolcott. 
The presence of carbon, in this instance, may have aided to produce the change. 
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4 . Greenish Grey Argillaceous or Siliceous Sandstone. Grey Band of Eaton. 

Towards the upper part of the Third division, the coloring matter becomes less universally 
diffused, or the deoxidizing process has been more efficient, and spots and lines of grey in- 
crease until the greater part becomes of that color. At this stage there is sometimes an 
increase of argillaceous, at others of siliceous matter, and a gradual passage into the upper 
division. of the rock. At Lockport, and in some parts of Wayne county, this part of the ro£k 
is 'a green marl with spots of bright green shale intermixed. It is generally argillaceous in 
character, though at ’Lewiston some portions are highly siliceous. The variation from the 
mass below is chiefly in color, and it forms a marked line, contrasting strongly with the dark 
brick-red of the Third division. The intimate connexion of this portion with that below pre- 
cludes the idea of considering it a distinct rock, as color is the chief difference ; and this change, 
though often abrupt, is usually gradual. It sometimes contains small black pebbles, which 
appear at first view like organic bodies, but they are never in sufficient proportion to give 
it the appearance of a conglomerate. These may be seen at Medina, and at Lewiston, spa- 
ringly scattered through the rock, differing entirely in character from the surrounding mass. 
This division of the rock is very variable in thickness, and in some places scarcely recogniza- 
ble. In the eastern part of Wayne county it is about three feet thick, at another locality but a 
few inches ; on the Genesee river it is nearly five feet, at Medina about four feet, at Lockport 
less than two feet, and on the Niagara river it is ten feet thick. 

The intercalation of the grey siliceous mass (No. 2), differing in color and lithological cha- 
racters, and the repetition above of precisely the same products as below, reveals a fact of 
great interest, showing that important changes occurred in the condition of the deposits during 
what we regard as a single period. After a long continued deposition of the mud formation 
highly colored by oxide of iron, there was an entire cessation so far as to allow the deposition 
of uncolored or grey and purely quattzose sandstone ; after which, the former red deposit was 
resumed precisely as below. All the circumstances connected with this quartzose deposit 
are interesting, it being the only part of the rock where animal organic remains are found. 
Here we find Lingula, Cytherina and Pleurotomaria in great numbers, besides Bellcrophon, 
Cypricardia and Orthoceras in less profusion. The condition of. all these fossils, however, 
indicates disturbance in the waters from which the mass was deposited, or rather near the 
close of its deposition. The Lingulae, so far as ascertained, arc all of broken or single valves, 
and usually crowded together in great confusion ; the other fossils present the same appearance 
of having been drifted into their present situation. At Medina, these fossils are near the 
upper part of the grey mass, and are not found above ; they are here more abundant than in 
any other pla$c, few being seen* west of Lockport. The cause of this agglomeration and 
destruction may perhaps be explained by changes which took place in the condition of the 
mass during its deposition, as indicated by appearances near Lockport and elsew r here. These 
conditions seem to have been either the frequent oscillation of the surface ; or that the mass 
in which they are imbedded formed at that time a sandy beach, over«which the tide sometimes 
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quietly ebbed and flowed, and where again the stormy Waves dashed with fury, destroying 
imd overwhelming all within their reach. 

If-we might be allowed to hazard a conjecture as to the changes and- their causes going on 
at the time of the deposition of these different divisions, we would incline to the belief, that 
the, lower shaly deposit was the product of a mud volcano, rapidly ejected and spread over 
the surface, rendering the sea turbid and discolored to such a degree as to prevent the cxis- 
twice of any organic forms * Afterwards a cessation of the volcanic action allowed the depo- 
sition of the grey quartzose mass ; the materials having, perhaps, the same origin as the g*ey 
sandstone which was formed previous to the commencement of the Medina. Although during 
this period there was no matter ejected from the volcano, still it may have produced oscilla- 
tions of the surface, causing alternate deep and shallow water, or deep water in some places 
and shallow in others. Subsequently, towards the close of the grey deposit, the volcano 
broke forth again, with renewed energy, destroying all the organic forms which had come into 
existence during this comparatively quiescent period, anil overwhelming the whole with 
another deposit of red mud like that below. Again after a time, the subterranean action ap- 
pears to have become more quiet, gradually subsiding, and allowing an increase of sandy 
matter from some other source. Lastly, toward the termination of the deposit of mud, and 
when the sand had increased considerably, we find an abundance of the vegetable forms given 
in the woodcut and plate, and the whole series terminating with the grey division, marked by 
that singular fossil the Dictuolites. 

Diagonal lamination.— The sandy strata at Rochester, Medina and elsewhere, exhibit dia- 
gonal lines of deposition ; and in some places these lines are more sttongly marked than those 
of the stratification, and the rock presents the appearance of being inclined. 



The fragment* of fucoids found may have been drifted from some distant locality. 
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The above woodcut wfll give an idea of this appearance ; in other instances the lines are 
more curved, though generally when seen on a large scale, they are nearly straight. From 
the intcrlaminalion of shaly matter, the strata to which this structure is confined often appear 
in wedge-form layers of greater or less extent, enclosed between parallel ‘lines. In most in- 
stances this structure is clearly produced by deposition alone; but where the lines of lamina- 
tion, as indicated by color, arc strongly curved as in the wood- 
cut No. 4, it seems impossible that it could have been produjed 
. by deposition. As this rock is everywhere free from distur- 
bances or upliftings, there could have been no lateral move- 
ment, except on a small scale, to have produced this effect. 
The infiltration of finer particles, with a greater proportion of 
coloring matter, may perhaps explain the appearance without 
having recourse to any extraneous agency. This structure is 
seen in the more siliceous strata on the Genesee below the 
lower falls, and at Medina. 

In many places where this diagonal lamination is exhibited, there is a tendency to the pro- 
duction of conglomerate in the associated strata. Thin layers of pebbles and angular frag- • 
ments are of frequent occurrence at Rochester, Medina and other places, and associated with 
them and the more sandy portions of the rock, are frequently found fragments of what appear 
to be shells of Lingula. The latter may be seen in loose specimens somewhat weathered, 
below the lower falls of the Genesee, at Rochester. 

In specimens which I have more recently collected, the fragments of shells appear as if 
drifted by waves and spread evenly over the surface, precisely in the same manner as com- 
minuted shells upon the shore of the ocean. In instances of this kind, after walking for a 
mile upon a sandy beach, without seeing anything other than a stranded Fucus, I have sud- 
denly come upon a space several feet in extent, which, apparently from a slight eddy, or 
inequality in the surface, was covered with comminuted shells and fragments of coral. The 
analogy to some of our sandstones where organic ifcmains are rare, is thus most strikingly 
exhibited. 



Accretions . — In the Second division of this rock, at Lewiston, and other places, we notice 
upon the surface small points and blotches of fine black sand, scarcely cohering, and which 
crumbles on the touch. These in many places are larger ; and at Lockport, in the thin-bedded 
sandstone, they are frequently several inches in diameter. All have the same incoherent 
structure, appearing like a mass of black or dark colored sand, around which the strata have 
been ‘deposited. From the manner of their occurrence, and from the stratum frequently being 
a little elevated just around them, it is evident that; they were formed during the deposition pf 
the mass. Their limits are well* defined, and they separate from the stratum, frequently leav- 
ing a circular hole in the quarried slab. A specimen of this, kind may be seen in the State 
Collection. In a few instances I have observed these masses of black sand surrounded by a 
firm coating on shell of sandstone an inch thictf, like the ordinary rock, but separating from 
the stratum, and presenting a smooth spherdid. This peculiar form of accretion I have seen 
Geol. 4th*Dist. 6 
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only in this rock ; the structure is quite unlike the bodies of this kind usually met with, and 
seems due to the decomposition of iron pyrites, or some other substance where the force was 
directed outwards, rather than toward the centre. t 

The sandy portions of the Third division often contain oblong or rounded accretions or peb- 
bles of shale, which on weathering are dissolved out, and leave jcorresponding cavities. These 
appear much like worn fragments of the red shaly part of the rock, apd are distinctly lami- 
nated ; still from the manner of their being imbedded, and uniform size, they are probably 
referable to the first named cause. They are always of a deep reddish brown, while the mass 
which contains them is frequently much lighter in color. This, if they were contemporaneous, 
only shows the superior attraction of the argillaceous mud, for the coloring matter, over the 
sandy portions of the rock. The flattened oblong form of many, renders it a matter of doubt 
whether they arc accretions or pebbles. 

Localities . — This rock appears as a conglomerate in a ravine near the level of the lake, 
about two miles northeast of Wolcott furnace. This was the farthest eastern point at which 
it could be detected in the district. An examination was made for this rock from the Wolcott 
ore bed towards the lake, but without success, the low marshy ground preventing its appear- 
ance. The same is true at Wolcott furnace, and also on the west side of Little Sodus bay. 

The sandstone is quarried on Beard’s creek and Little Red creek in the town of Wolcott, 
and used in the construction of furnaces. It is again well exposed near the forge on Salmon 
creek, and contains its characteristic fossil, the Fucoidcs Harlani. It also appears in the 
town of Williamson, near the lake shore. . 

In Monroe county, in the town of Penfield, this sandstone appears on the lake shore, pre- 
senting a few feet of the strata below the clay and gravel. On the eastern side of Irondequoit 
bay, it has been quarried for the piers at the mouth of the Genesee.- It appears again near 
the head of the bay. 

The lower falls of the Genesee are caused by this rock, # more than one hundred feet being 
exposed at that* place. From the falls it forms both banks of the river, extending nearly to 
the lake. This is one of the best localities in the district. It is again seen a little north of 
Adams’s basin, about twelve miles west of Rochester. In passing through Sweden, about 
twenty miles west of Rochester, the bed of the canal was excavated in this rock. 

West of the Genesee the sandstone does not appear on the lake $hore in Monroe county, 
but by tracing up the small streams it may always be found ; it is of little interest, however, 
from its uniform character and the absence of fossils. A short distance northwest of Adams’s 
basin, the rock with Fucoides Harlani appears in the bed of a small stream, In the neighbor- 
hood of Clarkson corners, it approaches the surface, giving its characteristic color to the soil. 
The upper part of the mass, abounding ini the Fucoides Harlani, is quarried near the village 
of Brockport ; and also in the northern part of Clarendon,' Orleans county, formitfg a good and 
durable building and flagging stone. The softer portions are well developed in the banks of 
Sandy creek, particularly at the crossing of jhe* Ridge road, and also nearer to the lake. 
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The rock again appears near Holley, and at numerous places on the Eric canal westward. 
It is well exposed in the small stream on the south side of the canal near Albion, and is seen 
more or less between this place and Medina. 

At Medina, on the Oak-orchard creek, we have the best exposure of the mass, which exists 
in the State, and hence its name. The thickness .here exposed is not greater than on the 
Genesee river, nor so great as on the Niagara at Lewiston, but it exhibits all its fossil types 
in the greatest perfection. t 

A little northwest of the village, it is quarried for flagging stones. From Medina westward 
it is almost constantly to be observed either in the canal, or in the terrace formed by the out- 
cropping edge of the middle division as far as Lockport. At this place it is well exposed 
about a mile below the village, on Eighteen-mile creek, exhibiting likewise its fossil, shells, 
though in less profusion than £i Medina. The Fucoides Harlani, however, is rare, and not 
well preserved here. In the quarries, and the brow of the hill further north, the central portion 
of the mass is well exposed. , 

From Lockport westward, the Third and Fourth divisions form part of the slope of the 
terrace, contributing to the height of the same above the country on the north. The central 
hard portion being less destructible, has protected the base of the terrace, and projects be- 
yond the higher part in a step or table. 

In the banks of the Niagara, it is very finely exposed. At Lewiston, it exhibits about two 
hundred feet in thickness, and gradually declining, passes beneath the water before reaching 
the falls. The grey quartzose sandstone, like that at Lockport and Medina, is seen at the 
Whirlpool, projecting into the river on either side, and forming a barrier which has at one 
period obstructed the waters in their passage to the lake. Below Lewiston it is seen in the 
banks of the river, extending nearly to the lake shore, where it slopes down, and becomes 
covered by the superincumbent clay. " > * ■ 

On the Welland canal, at St. Catharines, at Hamilton, and numerous other places along 
the slope of the terrace, this rock* may be sften, showing its continuation beyond New-York, 
and in the same line of direction. # ' • 

Thickness. — From the circumstance that the basefof this rock is nowhere to be seen in 
the Fourth district, its entire thickness cannot be ascertained.’ Its greatest width is on the 
Niagara river ; but here a large portion of it is excavated on the north, Reaving probably less 
than half its original extent within the State. From the width here exposed, the thickness 
actually measured, and the rate of dip to the southward, thei;e is about three hundred and fifty 
feet of the rock between the mouth of Niagara Hver and the termination of the rock above 
Lewiston. By reference to the Geological map, it will be seen that this rock thins out en- 
tirely in ’an easterly ijirection in Oneida county; showing frbm that point westerly as far as 
Lake Ontario,* a gradual increase in thickness. Examinations farther westward are required 
before the point of its greatest development c^n bq ascertained. 
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Mineral Contents of the Rock. 

Copper and iron pyrites, with oxide of manganese and iron, and carbonate of copper, are 
the only, metallic substances I have met with* in this rock, and these only in minute quantities. 
At Lewiston the upper part of the mass contains numerous small spicuke of pyritous copper, 
and the fissures and joints are often lined with a thin coaling of green carbonate of copper ; and 
on subsequent examination, I find that at this locality it is very generally diffused, though the 
quantity is small. 

The hydrated peroxide of iron is seen lining small cavities in the grey quartzose sandstone 
at Lewiston and elsewhere ; and the black oxide of manganese is commonly seen in the joints 
and between the laminae, though never in large quantities. 

A reddish colored sulphate of baryta in small spherical masses, or filling small cavities in 
the rock, occurs at. Rochester and a few other places. 

Carburetted hydrogen gas rises from this rock in considerable abundance in some places 
along the Erie canal east of Lockport. The principal point is Gasport, where it is collected 
and passed through a tube* supplying a quantity sufficient to illuminate a large room constant- 
ly. The light is less brilliant than that of artificial gas, being more yellow, and, from the 
manner in which it is consumed, giving rise to much smoke. I have seen no places which 
emit sufficient quantity to induce the erection of apparatus for collecting it, except as a matter 
of curiosity. The evidence of bituminous matter is here fully established, even if the green 
threads and spots were not considered sufficient ; but the origin of this is stjll left in obscurity. 
The amount of organic matter, both animal and vegetable, known in this rock, is so excced- 
ingly small, that it could scarcely be supposed to give rise to the constant emission of this 
gas. The impervious nature of the lower part of the mass, and the absence of fossils in the 
next rock below, would preclude the idea of its origin in that direction, as there are no dis- 
turbances known in the district. 

4 

Springs . — Along the outcropping edges of the siliceous portions of the mass the soil is 
thin, and water readily percolates through the fissures, offering no springs. The more even 
surfaces, particularly of the lower division, are sufficiently moist, and in level situations or 
depressions too much so, for fertility. Springs are of frequent occurrence at the junction of 
the Second division with the more impervious mass below. * 

Saline springs ai$ everywhere to be found in this rock throughout its whole extent, from 
the eastern part of Wayne county, and even, as far as .Oswego, to the Niagara river; and 
beyond this, in Canada, deep borings have been made and much salt water obtained. In 
some places salt had been taianufactured for a /long time previous to opening the Erie canal; 
but the greater facilities and belter’quality of the brine at Salina, with that means* of transpor- 
tation, soon superseded the manufacture, of salt from any of the springs in tjlis roclf. It ap- 
pears in all cases where I have been able to obtain any knowledge upon the subject, that there 
is a large admixture of impurity in the brine, and the salthas a “ sharp bitter taste ” and brown 
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color; : the taste owing probably to muriate of lime, and the color to iron. 1 This objection could 
probably have been obviated, had the strength and quantity of the brine been sufficient to war- 
rant the undertaking. • . 

There were never, so far as I have learned, very extensive operations carried on at these 
brine springs. The borings have rarely beep made to any great depth, and the * quantity, of 
water being small, the fixtures have been temporary, and, from disuse, nearly every spring 
visited had become filled with fresh water. In a few cases the destruction of vegetatiqn 
around, and the saline taste of the earth, fully indicate the presence of salt. 

I have not been* able to satisfy myself that deeper boring *was always attended with an in- 
crease in the strength of the brine, though in a few cases this has been recorded as the fact. 
At St. Catharines, U. C., where a boring of five hundred feet was made in thi.s rock, I was 
informed that the strength of brine ^increased with the depth ; but here, as well as elsewhere, 
the work has been abandoned.* 

From the situation of numerous springs of this kind which I visited, and which are upon 
level ground, or in depressions having little or no outlet, I am disposed to believe that a depres- 
sion in the rock, with the exposure of much surface, concentrating its saline matter in one 
point, is required.for their production. In the greater number known .to me, the discovery 
was made by the saline watet rising to the surface, but in many instances it was found by 
excavating or boring into the rock in places wherq no salt spring was previously known ; and 
in almost all cases where excavations have been made in the lower division of this mass, the 
water is more or less brackish. From these facts wc have almost conclusive evidence that 
this deposit, throughout its whole extent, is impregnated by saline matter. 

A fact of this kind 4 " has lately come to my knowledge, through Judge Allen of Saratoga. 
During the extreme drought of the summer of 1841, the wells situated upon this rock in many 
towns in Orleans county became dry, and they were in consequence excavated or bored to a 
greater depth ; and in nearly all cases the water proved to be in some degree saline, and in one 
case so much so as to warrant the erection of# fixtures for the manufacture of salt. Most of 
these wells were in situations where salt water had never before been known to exist, and 
furnish another fact in evidence of the wide distribution of the saline ingredients. 

Agricultural characters , — The soil overlying this rock, from the varying nature of the mass 
below, is of the same'chgtracter. In the eastern part of the district it is a sandy loam, or in 
numerous instances sandy ; the argillaceous nature of the, rock increasing in a westerly direc- 
tion has given rise, generally, to sandy loam. Limited tracts are sandy, and other portions 
are again of a clayey nature. Whenever the rock appjoacKes the surface, the soil is a heavy 
mixture of clayey loam and fragmentary matter ; proper cultivation, however, mollifies this 
nature, and it is consitjcr^d among the most fertile.soils.of the district.' From the .fact that 


• I find the folio wing record in iny notes, made at St. Catharines. Depth of boring 500 teet. Water at 300 feet 27° ; at 429 
feet 29°, but this increase in specific gravity was not constant,* and it is not certain that the water increased in sttength on de- 
scending. • * 
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Ciake Ontario has recently occupied all th$t part of the district north of the Ridge road, the 
soil is not as evenly distributed or as uniform in character as it otherwise would have been. 
Slight elevations of sand, or sandbars, have accumulated in many placer, and argillaceous ma- 
terials at intervening points. The surface, therefore, presents all varieties from a light sand 
to a heavy clay loam, or gravelly loam. The drifted materials which occupy a considerable 
portion of the surface in Wayne county, are mostly of loose gravel and sand. 

* 

Organic Remains of the Medina Sandstone . 

« 

In this rock, like all others colored by, the red oxide of iron, fossils are rare, and through- 
out the greater part of the first and third divisions, the only fossil remains are Fucoides. In 
the lower division few of these have been found ; mostly in fragments, and in such a condi- 
tion as would indicate their partial destruction before being imbedded, or their subsequent 
absorption by the matter of ihe rock. The green threads and spots, probably due to some 
organic nucleus, disclose nothing by which its. naturg can bo ascertained, and we are left to 
conjecture as to what riiay have been their origin. 

In the third division of the rock two species of Fucoides abound in great perfection, the 
F. Harlani and the F. auriformis. * These are always attached to the under surfaces of the 
layers, andr,est upon a bed of shale, as if they had grown upon the clayey bottom, and been 
buried by the first succeeding deposition of sand. The first named species is very abundant, 
often covering with its beautiful articulated branches tie surface for many feet in extent. 
The other species is also abundant in many places. * * 
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The Fucoides Harlani is every wheretypical of the Medina sandStoSf^fcontinuing through- 
out its whole extent so far as known. It occurs in the Third district, at Fulton, Oswego 
county, and in the Fourth district in Wayne county, at Rochester, Medina, and on the Nia- 
gara river. In Canada, it is found along the Welland canal, besides numerous intermediate 
places. According to Mr. Vanuxem, it occurs in Pennsylvania and Virginia, having the same 
association. It thus becomes the most characteristic indicatipn of the rock, and is considered 
as one of its essential organic forms, occurring in no other rock, and being an example of # 
peculiar type which commenced and terminated its existence with this rock. The second 
figure in the woodcut represents that part of the fossil near the base, from which the branches 
diverge. Fig. 1 is a more common form, and the most abundant is that of single, elongated, 
straight or curved branches, crossing each other in various directions upon the surface of the 
stone. * Their annular ridges or apparent articulations are always visible, except when much 
weathered, and from these it was formerly supposed to be the stem of a crinoid. The sub- 
stance of this fossil is frequently replaced by pebbles and small angular fragments, and in such 
cases the beautiful annulled structui^e is less distinctly visible. The Fucoides aurifoymis 
(PI. I. fig. 2 ) is equally common in the Fourth district, it being abundant at Rochester, Medina, 
and other places, holding the same position as the first. It appears slightly elevated above 
the surface of the stone in the form represented in the figure, like a collection of small auri- 
form appendages, whence it receives its name. 

The Fucoides heterophyllus (PI. I. fig. 3) is allied to the preceding, and abounds at 
Rochester. This figure will be readily recognized by any one who has explored the river 
banks below the lowSr falls. The representation is of its more, common form, but there are 
many other varieties which may be referred to this species. Its great uniformity in general 
appearance and manner of occurrence, indicates that it is organic ; and for the present all 
forms of marine vegetation, which have no characters sufficiently marked to place them in 
other families, are referred provisionally to the Fucoides.* Some other forms appear in the 
rock, apparently referable to marine*vegetatiom 

Throughout all the red portions of •the rock, no animal remains have been found, with the 
exception of fragments of Lingula. Whether the deposition of mud charged witlf ferruginous 
matter was unfavorable to their existence, or whether subsequent causes have obliterated their 
remains, it i9 perhaps pot easy to decide. In the Old Red Sandstone, which is equally charged 
with the oxide^p^iroil^aitd often very highly colored, the remains of fishes are perfectly pre- 
served ; the .scajfi® and fins, their teeth and all their solid parts are still in a state of perfect 
preservation, and but slightly tinged with the coloring matter. At the present time, we have 
no similar deposits in progress extensively enough to determine whether organic forms flourish 
under such circumstances. The water flowing from chalybeate springs, and the ferruginous 
deposit originating fromrthe same, do not apparently prove obnoxious to the frogs and fishes 
that inhabit the ‘pools and streams. 


• A species of Fucoidconsiaiing of' long slender 
county. ^ m 


stems, rertical as to the strata, is found in thd town of Pen6eld, Monroe 
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From many circi^Bifonccs, it would appear that the lower part at least of this deposit was 
thrown down rapidly. The quantity and uniform nature of the mass show but one source 
for. the material for a considerable period of time, there being no alternation or intermixture of 
different substances. Jf we consider the condition of the water rendered turbid by such a 
quantity of mud, and highly colored by the iron, it is not*feurprising if organic forms did not 
exist. 

% In the grey sandstone (second division), animal organic remains are abundant in some places, 
though the forms are not numerous. At Medina, in the upper part of this mass, shells of 
Lingula, Pleurototnaria and Cytherina occur in great profusion. These likewise occur at 
other places, "but less abundantly. At that place, in the bed of the stream above the falls, the 
Pleurotomaria arc crowded together in such numbers as to constitute almost entirely a distinct 
stratum several inches thibk. The Lingulae and Cylherinae arc scarcely less abundant, forming 
the greater part of the stratum. In other places these all disappear*, except the J^ingula, which 
preserves its place much longer than the others. Some portions of the rock where these fos- 
sils occur is tinged with red, and on decomposing becomes brown/ Sut never of the deep color 
of the mass above or below. 

The following arc the more common forms found in this rock, at Medina and Lockport : 



1 & 2. Pleti rotomuria, perf»tu8ta, (n cast.) 

3. Cypricarrita alafa. 

4. Orbicuta parmulata. 



5. Lingula cuncata. 

6 & 7. Bellerophon triloba tua, /a cast) 
8 & 9. Cypricardia orthonotaj (a caat) 


Besides the fossils figured, the Cytherina is abundant; there is also Small shell resembling 
the Nucula? laevis of Murchison, and an.undcscribed Avicula, with one or two other shells, 
and, rarely, fragments of Orthocewe. Those figured in the woodcut, with the exception of the 
Orbicula, are assoefated at Medina, and we find the same at Lockport. The individuals like 
Nos. a and 8 are more abundant at Lockport than elsewhere. 

the upper division, the only fossil known is the Dictuolites Beckii of Conrad (Plate I. 
fig. 1). This is one of the m6st interesting/Cbsils found in the rock, often covering large 
surfaces with its strong rigid branches and beautifuLinterlaced rootlets. A remarkable pecu- 
liarity of this fossil is the angular or reticulated structure presented by the branches, so unlike 


MEDINA SANDSTONE. 


49 


vegetable forms generally. The spaces produced in this manner qjptrarious in form and 
unequal in size, as will be seen in the figure, which is a faithful representation of a specimen 
from Medina, now iij the State Collection. The surfaces of the stratum where this fossil 
occurs often present bealftifully defined ripple marks. Mr. Conrad t^us describes these ap- 
pearances : “ Upon this surface th&e is a beautiful fossil, which consists of stems or branches 
joined in a reticulated manner, and having undulated lateral root-like fibres. This fossil is 
spread over a considerable space, and I noticed that in some instances it followed the undula- 
tions of the ripple marks : it was therefore pliable, and moored by its root-like fibres to a 
sandy bed, over which a current of water ran, producing such impressions as we see caused 
by tidal currents on a sandbar.”* 


^ Rjpple Marks . ^ 

& # 

These evidences of shallow water do not appear in the lower division of this rock, at any 
locality which I have visited ; and their absence fully accords with the other facts implying 
a rapid deposition in comparatively deep water. Only when we coflhe into the Second divi- 
sion of the mass, do we find some imperfect markings of this kind, nor do they occur in any 
degree of perfection except in the higher strata, and in fdW localities. At about the termina- 
tion of the quartzose deposit, and in all the higher portions of the rock, they are of frequent 
occurrence, and often in great perfection. The specimen from which the accompanying il- 



RippU-marked Sandstone. Medina Ftflf. 
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lustration is taken, toSI from Medina, a few feet above the position of the Lingula, Cytherina, 
dec, ; the rock, a variegated quartzose sandstone, showing a slight admixture of the marly 
deposit which immediately succeeds. „ 

In the terminal grey mass at Medina these markings are very beautifully preserved, in con- 
nexion with the Dictuolites. Here the longitudinal direction is north-northeast and south- 
southwest ; and those which the figure represents vary from this but a few degrees, though 
the difference was not accurately determined. 

These facts indicate a shallow sea during the whole time of the deposition of the upper 
part of this rock ; and the diagonal lamination is equally a proof of currents in the ocean dur- 
ing the same period. 

In a few instances, I have met with another kind of surface marking, of which I have 
seen no explanation. Itifelnore common in some of the higher groups than in the Medina 
sandstone. The illustratifin No. 8, is from a specimen of this kind. * ^ 



The surface of the stone presents undulating ridges, frequently meeting and forming a kind 
of irregular network. An appearance somewhat similar is seen where two plane surfaces 
with wet clay, or other adhesive substance between, are forcibly separated — the clay is thus 
raised in irregular ridges. I have usually referred this appearance to the effect <ff water eva- 
porating from a partially indurated stratum, where the mass below contracts ijWe than the 
thin film upon the surface. From the numerous similar facts, together with* more pressing 
and important details, these have been left without sufficient investigation to form a satisfac- 
tory conclusion. On the surface of sandstones, alternating with shales in the Portage and 
Chemung groups, this k^nd of marking is very common, often extending over large spaces. 
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Sometimes the ridges are much larger than here represented, at othq|i$the marking is very 
fine, and barely raised above the general level. The same appearance occurs in the Clinton 
group, often presenting beautiful specimens, like the tracings of a sculptor’s chisel. 

Shrinkage Cracks. 

These marks, as recent productions, have probably fallen under the observation of every 
one, appearing in the clayey beds of shallow pools which have rapidly dried in the sun, 
when the mud shrinks and cracks in various directions. Such marks could never be pro- 
duced beneath water, and consequently their occurrence in rocky strata affords a clear 
inference that the surface in question has been once elevated above the water, and subjected 
to atmospheric influence, or perhaps to the sun’s rays. As these^, usually produced in soft 
shaly beds, it requires, for their preservation, that the next deposit 'be of different material, 

and ihus casts of the cracks are preserved. Sometimes, however, the cracks themselves are 
preserved in the stone. 

Although I have met with no examples of this kind in the neighborhood of Lockport or Me- 
dina, where the ripple marks are so well preserved, yet farther east we find them in great 
perfection. The mass in which they occur is a soft red shale, and Succeeded by a sandy 
deposit. The sand has filled these cracks, and the whole becoming consolidated, the sandy 
layer above separates from the shale below, presenting casts of the cracks in strong relief- 
as seen in the accompanying illustration. ’ 


9 . 



Markings of this kind are not of uncommofi ’occurrence in many of the succeeding deposits, 
and particularly toward the close of the Onondaga-salt group. 
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Sandy Beach and Stranded Shells . 

Among the interesting phenomena attending the deposition of the $rcy sandstone of the 
Second division, are the evidences of a sandy beach which was alternately washed by the 
advancing and retiring waves, and again left dry and above their reach. The proofs of this 
condition we find in the situation of the shells of Lingula, spread upon the surface, and the wave- 
lilies, which mark the successive layers. 

In the open quarries at Lockport where extensive surfaces of the smooth layers are exposed, 
an observer will notice the shells of Lingula cuncata, curiously distributed, each with a Jittle 
ridge of stony matter extending from the beak, narrowing and sloping down to the general 
level of the stone. ^ 

The analogy of this iijtte sloping ridge of stone to what we see formed in shallow currents, 
or where waves arc washing a beach, and meet some obstruction, as a pebble, is too obvious 
to be mistaken ; and the observer at once feels that he has discovered unerring marks of the 
course of the current, at the period when this rock was deposited. The beaks of the Lingula 
are all directed to the N.N.W. or varying from this to N. by W. half W. This perfect pa- 
rallelism, where hundreds may be seen on the surface of a single slab, is very striking. 

At first these shells "appear as if they might have been living, and anchored to the sandy 
bottom by their peduncles ; but further examination has proved that they are all single valves, 
and must have been floated into their present situation, and strewed, by the waves or the current, 
evenly over the sandy surface. They all present the outer or convex # side of the shell up- 
wards, and this is the position they would naturally take under the circumstances. After 
being thus left, and adhering firmly to the sand, the current or advancing tide swept over them 
again without the power of removing them from their position. The consequence would then 
be the production of a little ridge of sand, extending from the beak of the shell in the direc- 
tion of the* current. 

• • 

JO. 
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The figure No. 10 is a representation of a small specimen with th?jee shells of the Lingula 
cuneata, each with the little ridge of stony matter as described, extending from its beak. It 
will be recollected, afco, that it is not to the surface of a single layer dr stratum that these 
shells arc confined. They appear upon successive strata for many feet in thickness, and they 
are sometimes separated from each other by a deposit of less than half an inch. These cir- 
cumstances prove the operation of similar causes during a long period of time. Each suc- 
ceeding layer retains the impressions in a very beautiful manner, and thus we often obtain 
specimens with shells upon the upper side, and casts upon the side below. Several large 
slabs of this kind may be seen in the State collection. 

The evidence from these drifted shells, with their ridges of stony matte*,, corroborates the 
inference drawn from the condition of the fossils at Medina. It will be noticed, also, that the 
position of the fossils at the latter place is east a little south from t^<quarries near Lockport, 
of which we have been speaking. The direction of the current as there indicated would have 
a tendency to drift all the shells in a south and easterly direction. Since this mass has once 
extended much farther north than at present, as is evident from its abrupt outcrop, and the 
great excavation of the lake valley, it is quite probable that Medina was brought within the 
range of the current from the N.N.W., and that from the proximity of land or very shallow 
water, the fossils accumulated as there described. 

The Lingula; are not alone in the production of these appearances upon the surface ; in 
some instances we find small fragments or pebbles of a greenish shaly sandstone, precisely 
like some parts of the lowejjj: mass, which seem to have been stranded in like manner as the 
shells. This is seel? in the specimen of which Plate II. is a representation. In this instance 
three of the largest obstacles are fragments of green shaly sandstone, and the others shells 
of the Lingula, 

It might appear from what is here stated, that there is a discrepancy in the direction of the 
water as indicated by the Lingulae, the little ridge of sand pointing northwardly, while the 
fossils are accumulated in a southeasterly direction. The explanation seems to me to be this, 
though some other view may be adopted : The* surface on which the shells were stranded, was 
a long low beach or sandbar washed by the waves of the ocean, as will be seen by further 
illustration. The shells were carried forward by the waves, which advanced high up the 
beach ; with the retiryig wave, all these would be moved backward a short distance, but would 
soon be left attached to the sand, the water of the still retiring wave scooping out the depres- 
sion in front and at the side, and piling up the little ridge beyond the beak. In this manner, 
the direction apparently indicated is opposite the real direction of the force which transported 
the specimens. That such is the process by which shells and pebbles are stranded on the 
present beaches, any one will be convinced by observation. By the retiring of the wave, also, 
any single va|ve of a bivalye shell, which may remain with the outer side downwards, will 
surely be overturned, and at last usually remain in the reverse position, as is the case with 
all the shells of the Lingula on the sandstone f .i -After being once fixed in this manner, they 
are not easily removed by succeeding waves. 

The surfaces of these slabs upon which the shells are found have^ften a beautiful clouded 
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appearance, which is caused by the sand of different colors and specific gravities being strewed 
unequally over the surface. The whole perfectly represents a modern sea beach washed by 
the advancing and retiring waves, where the sand of different colors is arranged in clouds and 
undulating stripes by the force of the water and the different degrees of resistance. 

The analogy is here so perfect that it cannot for a moment be mistaken. The surface of 
the stone represented in Plate II. exhibits this character in a good degree, though not in so 
gjeat perfection as many others. This one was chosen as showing the occurrence of frag- 
ments of sandstone with the shells, and also a slightly varying direction in the current. An 
infinite variety of beautiful appearances are produced by the combination of all these different 
influences ; and one can scarcely resist the desire to transport a large portion of the quarry 
to his own cabinet, every fresh specimen disclosing beauties, and effects, not before noticed. 
A drawing can give but If faint idea of these exhibitions, but the large slabs in the State Col- 
lection convey a more satisfactory impression, while a visit to the quarry is indeed enchanting. 

• Wave Lines . 

As if all the other circumstances noticed were not sufficient to convince one of the condition 
of the ocean and its shores at the period of the deposition of this grey sandstone, the advancing 
waves have left their impression upon this ancient beach," which has now become a solid rock. 

The surfaces of nearly all the strata in the quarries near Lockport are marked by numerous 
slight ridges, often in parallel curves, and again varying and interrupted. If upon the upper 
side of the stratum, they are crossed from within the curve outwards, there is a slight de- 
scent : the under side of the layers in like manner present the cast or reyerse of this. These 
lines are always curved, and usually limited at either extremity by another series meeting the 
ends of the former, and extending their curve beyond. The lines appear upon successive 
strata frequently accompanying the Lingula, and likewise often upon layers where these shells 
do not occur. n. 
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The woodcut No. 11 is an illustration of these lines as they appear upon a slab about 
five feet in length. The course varies but little in (he numerous instances which I have 
examined. A line perpendicular to the curve generally gives a direction differing but little 
from N.N.W. and S.S.E. ; which shows that the direction of the wind varied between north- 
west and north, and that the line of beach must have been nearly at right angles with this 
direction, which corresponds very generally with the present line of outcrop of this rock. 

Existing phenomena of the character here described may be witnessed every day upon thg 
shores of the ocean, or of the larger lakes. Any one who has passed along a sandy beach 
during the* ebbing of the tide, or when toward evening the fresh breeze of the day is lulling, 
must have observed as the waves roll in and extend far up in a thin sheet of water, that the 
crest of each one forces on before it a film of sand. This, when it has arrived at its extreme 
limit, and during the moment which elapses between its advancing*Hn<| retreating motion, is 
deposited in the form of a minute ridge or line, defining perfectly the outline of the wave. 
These occur one after the other, sometimes crossing and sometimes parallel, but always 
marking the limit of the water. Often after many of these are formed, a wave advancing 
beyond the others, obliterates the whole, and leaves its own line far above them ; and if its out- 
line do not correspond with the previous ones, those portions of the former lines are left limited 
by the last. When the beacli dries rapidly from the heat of the sun, these arc distinctly seen, 
preserving most perfectly the outline of the wave in all its minute curvings and undulations. 
So minute are the ridges, and the amount of matter so small, that a gentle wind is sufficient 
to remove the whole, and it might seem almost fanciful to suppose. that any vestiges of them 
are preserved ; yet after having made repeated observations upon these wave lines, and upon 
the markings on the strata in the quarries at Lockport, I was forced to the conclusion that the 
cause of both was identical. During the past summer I examined those quarries, and also 
the recent operation upon the sandy beaches of Lakes Ontario and Erie, in company with 
Mr. Lycll, and I now have the pleasure of recording his opinion as coinciding with what has 
been expressed ; namely, that the cause producing the markings upon the sandstone is iden- 
tical with that producing wave lineq upon our present beaches. 

Jn several places west of the Genesee river, on the shore of Lake Ontario, are large bays 
or ponds, separated from the lake only by a sandy beach, and usually having a narrow outlet, 
or sometimes none at all, for a considerable time, until the accumulation- of water inside forces 
a passage through the sand. At one of these places, there was a broad flat beach, rising 
but little above the level of the lake, and sloping gently back to the marshy margin of the 
pond. A previous high wind had raised the lake, and the heavy waves had washed entirely 
across this beach into the pond. The surface beyond the highest point where the water flowed 
smoothly dovtta, was covered with pebbles, some fragments of shells, and the bones and scales 
of fishes. E4ery one of these had offered some obstruction to the advancing water ; and in 
that direction, ahd on each side, there was a depression or shallow excavation, while beyond 
the obstacle extended a little ridge of sand narrowing and sloping down to the general surface. 
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The illustration in the margin exhibits the most perfect analogy to 
the appearances before described. 

On the side toward the lake the surface of the sand was marked 
with wave-lines, as well as the ridges, exhibiting ail the phenomena 
described, and showing the most perfect analogy with the same 
appearances upon the strata of the Medina sandstone at Lockport. 
The illustration No. 13 is from this place, and hundreds of similar ones might have been 
copied from the sand in the space of a few rods. A heron (Ardea Herodias) had been walking 
upon the spot but a short time before, and one of the footsteps is represented as U actually 
appeared in connexion with the wave-lines. In this instance parts of three distinct series of 
curves arc represented.* 

' ^ 13 . 




Wave-lines on Sand-beach. Long pond, Monroe county. 


Should any one doubt the possibility of such slight markings being preserved, he has only 
to examine the beautiful series of curved lines upon the surface of the strata in the quarries, 
and thence transport himself to a smooth sandy beach upon the lake shore, and the phenomena 
exhibited will not fail to convince him that thc^ cause theje operating, has also been one of the 
active powers of nature, in those periods during whiefct few records have been preserved of 
the relative situation and distribution of sea and shore. 

Without desiring to dwell too long on a subject that has been to me of the most thrilling 
interest, I have still the desire to give all the illustration and elucidation it requires, and to 
direct the attention of observers to similar appearances in the older*strata, by which, per- 
haps, we may be able to explain more satisfactorily many circumstances attending their for- 
mation. 

All the appearances enumerated seem corroborative one of another ; the Lingulae, which are 
a deep water shell, have been drifted, the valves separated and strewn upon (the sand ; the 
clouded and mottled surface, and lastly the wave-lines, indicate very clearly lifat the deposit 

* It may sometimes he observed that a waive advancing obliquely upon a beach removes the sand as far as it reaches, leaving a 
depression seaward ; this happens if the sand be light, or saturated with water, and may perhaps take place under other circum- 
stances, but it is only an exception to the general rule. 
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has boon successively a beach washed by waves, and again covered witMeposits of sand by 
the returning waters. 

In standing upon the exposed surface of the quarry, one can almost fancy himself still 
upon the shore of some quiet bay or arm of the sea, where the waves of the receding tide 
have left these little ridges of sand, which on their return will be obliterated and mingled 
with the mass around. The shells and fragments, and the clouded sand, all lie around him 
with a freshness of appearance that might almost make him doubt. But his foot is upon life 
firm rock, and his hand cannot, obliterate the faint waveline, nor*rcinove a single shell from its 
place, livery thing is firm and fixed, and he is forced to recollect that millions of ages have 
rolled on, since the sea washed this shore, and the shells lay upon the glistening sand as lie 
may have seen them in the haunts of his childhood. IIow beautiful, how simple, and how 
grand is this exhibition ; and how much does it illumine the mind as to the mode of produc- 
tion of these older formations which have been considered so obscure. Here was an ocean 
supplied with all the materials for forming rocky strata : in its deeper parts were going on 
the liner depositions, and on its shores were prQduced the sandy beaches, and the pebbly 
hanks. All, for aught we know, was as bright and beautiful as upon ©ur ocean shores of the 
present day ; the tide ebbed and flowed, its waters rullled by the gentle breeze, and nature 
wrought in all her various forms as at the present time, though man was not there to say, 
how beautiful ! 


Geol. 4tii Dist. 
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10. CLINTON GROUP. 

Lower part of the Protean group of the Annual Reports ; Ferriferous slate , and Ferriferous 

sandrock of Eaton. 

(Pjirt pf No. 5, Pennsylvania Survey.) 

This group is one of variable character, consisting of many kinds of deposits, which arc 
not uniform cither as to composition or continuation. From this circumstance it first received 
the name of Protean. This term, also, at that time included the Niagara, group, which 
appears a thin mass in the Third district ; but from its greater development and distinctive 
features in the western portion of the State, that has been separated. 

The term Protean is still applicable to this assemblage, which in some places consists of 
thin shaly sandstones, shales, and even conglomerates ; in others, of thin-bedded, impure lime- 
stones, shaly sandstones, iron ores, etc., with scarcely any fossils except Fucoidcs ; still 
again it appears as a duplicate scries of shales, limestones and iron ores, with some inttr- 
mixture of sandy matter, all containing abundance of marine shells ; and lastly, it presents 
itself on the extreme western mat-gin of the State, as a single bed of shale and limestone, 
witli rarely a fossil of any kind. From its superior development near the village of Clinton, 
in the Third district, it has received that name. % 

It will be seen that this formation, which is colored green upon the map, extends across 
the district in a nearly cast and west direction, occupying a narrow belt of country just above 
and to the south of the Medina sandstone. Its greatest width within the district is in Wayne 
county, and it thins gradually towards the west. Through the greater part of Wayne county, 
this formation ranges within two miles of the lake shpre. Crossing the Genesee below 
Rochester, it forms for a few miles a low terrace on thc^north side of the canal, known along 
that distance as the Little Ridge. ’ Alter that it is seen on the south side to within eight 
miles of Lockport, where the canal is excavated in the rocks of the group; thence westward 
it appears near the base of the limestone terrace, forming part of the slope. Beyond the 
Niagara river, in Canada, it can be traced, still of the same character .as within the State ; and 
it probably follows the associated rocks through the peninsula. 

This formation exists in Ohio, though not so distinctly developed as in New- York. Dr. 
Locke has detected some of the peculiar fossils, as well as the iron ore, in Clinton county of 
that State ; and from numerous other facts, it appears to .have a wide range and (very variable 
lithological character. In Pennsylvania the whole formation is greatly thicker than in New- 
York ; but the products bear a close resemblance. It is there known as the *‘fed and varie- 
gated shales and sandstones.” • 

From the destructible nature of its lower rticmber in the Fourth district, it has usually 
receded some distance from the outcropping edge of the sandstone, and it is only along the 
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water-courses that we find it disclosed. The whole group lias for the most part been so 
denuded as to form no prominent line, but enters into the general equal descent of the country 
toward the lake. • 

The harder members of the group appear in all the ravines and water-courses, forming 
rapids, or low falls. These also sometimes appear in the more level country, and arc exca- 
vated for wall stones. 

Thp greater part of the group *is well developed on a small stream near the former Shaker 
settlement at Sodus bay, and more perfectly, just above the lower falls of the Genesee. At 
this place the mass admits of the following subdivisions, in the ascending order : 

1. Green shale resting on the Grey band, destitute of fossils, very fissile and unctuous. 

2. Oolitic iron ore with concretions, fragments of shells, corals, etc. A few thin layers of impure 

limestone or shaly sandstone, some ‘times intervene between the shale mid iron ore. 

3. Pentamerus limestone, a siliceous or calcareous amss with thin sandy layers, often having the charac- 

ter of shaly sandstone. It also contains bands of hornstonc or chert, consisting mostly of silici- 
fied fragments of fossils. This part of the mass is distinctly marked by the presence of large 
numbers of the Pentamerus oblongus, sometimes crowded together, forming a hand a foot or 
more in thickness^ or distributed through the whole rock. 

4. A green shale similar to that below, though of a less deep color. It also exhibits one or two bands 

of limestone, composed mostly of shells of Atrypa hcmispherica, which preserves its beautiful 
pearly lustre. It contains Graptolitcs, and in some localities where those abound the mass is 
black. 

In this relative situation in Wayne county, the second bed of iron ore occurs. The ore is 
more perfectly oolitic than that below, and with fewer concretions, and usually less carbonate of 
lime intermixed. It appears at Wolcott furnace, and is apparently the bed wrought six miles 
farther east. 

5. A limestone similar to the more calcareous portions of No. 3 ; and at Rochester containing few fossils 

except crinoidal joints j it is usualjy thin-bedded, the layers separated by shale; it contains numerous 
cavities filled or partially filled # with sulphate of lime, sulphate of baryta, iron pyrites, etc. 
From its situation as the separating mass, . it partakes also of the character of the next succeeding 
group. The Niagara, however, being so well characterized, and the Clinton group an ac- 
knowledged variable one, it is thought better to place it with the latter. 

• . - J 

The same essential older in the parts of the group appertains to it in several localities in 
Wayne county, but west of the Genesee river two or more of its members are wanting. The 
shale and calcareous matter seem equally persistent, but both gradually diminish westward. 

^ l. Lower Green* Shale. 

* * 

This mass is known by its bright green color, and its strong contrast to the subjacent rock. 
It is found in the eastern part of Wayne county, not exceeding thirty feet thick. It is marked 
towards its centre by a band of purple shale at Sodus point, and numerous localities in the 
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same neighborhood. In some places in the western part of Wayne county, it diminishes and 
nearly disappears, and again continues of variable thickness. On the Genesee river it is twenty- 
three feet thick; farther west, at Medina, it is about three feet; while at Lockport it is 
scarcely visible, or intermixed with the terminal mass of the Medina sandstone. Again, on 
the Niagara river it has a thickness of four feet. Wherever seen it exhibits its predominating 
character, as a soft green argillaceous shale, splitting into thin laminae, and crumbling rapidly 
041 exposure. 

At Sodus, and other places in Wayne county, where this rock is well exposed, it contains 
thin wedge-form layers of limestone of small extent, which are fossiliferous as well as the 
shale .itself, containing large numbers of crinoidal joints, and fragments of drifted shells and 
corals, as well as perfect specimens. These arc sometimes replaced by carbonate of iron, 
and the substitution is so entire that the crystalline structure is as perfectly preserved as in 
those of carbonate of lime. 

On the Genesee river, the mass is a pure argillaceous shale, entirely free from any calca- 
reous intermixture, tmd contains no fossils. At this place, it forms a distinct green band in 
the river bank at the lower falls ; and betwetih this and the middle falls is seen both in the 
bed and hanks of the stream. Below the falls, it forms the same distinct band for a mile or 
two farther north, and is well exhibited in the road leading from the brow of the hill to the 
steamboat landing. On exposure it crumbles rapidly into thin minute fragments, and in wet 
weather forms a tenacious greenish mud. 

2 . Oolitic or Lenticular Iron Ore. 

Argillaceous iron ore of Eaton, including the lenticular and jasper?/ varieties. Lenticular clay iron 
ore of Dr. Beck. Fossil ife.rous iron ore of the Pennsylvania Survey. 

Succeeding the green shale upon the Genesee river, is a thin bed of iron ore ; this is not 
present in all situations, its place being sometimes marked by the slightly ferruginous color 
of the upper part of the shale, or lower part of the limestone above. The quantity of the 
material seems to have been very small, and from its nature widely diffused ; it probably 
existed in the menstruum, which at the same time held in suspension the materials forming 
the other associated deposits. In some; instances, it has forced its way ‘through all the upper 
deposits and rests on the lower shale, and in other cases the upper shale has arrested its pro- 
gress. It appeafrs to have been intermingled with both the limestones, and probably separated 
from them by its greater specific gravity, falling to the bottom, where the slmly matter had 
become too firm for its farther descent. 

* 

The purple or brownish band which miyks the lower green shale at Sodus portit, while the 
iron ore is there absent, and again, the fossils of that division replaced by carbonate of iron, 
sufficiently prove the intimate .mixture and diffusion of the ferruginous matter through the 
whole. * * 

In the town of Ontario, Wayne county, this bed of ore attains its greatest thickness, which 
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is about two feet. Between this place and the Cencsce river, it is scarcely to be found ex- 
posed, though constantly near the surface. On tin (acncscc, its thickness is about fourteen 
inches, showing a diminution from Ontario of ten inches in about twenty miles. Westward 
from the Cenesee, the rock immediately above is often ferruginous, but 1 have nowhere seen 
the ore as a separate stratum. At Medina, Albion, Lockport and other places which offer 
good sections, as far west as the Niagara river, the ore is absent. 

This diminution and final disappearance westward would indicate the place of its origin *«n 
be farther cast, and beyond the limits of the Fourth district. The existence of large beds of 
specular and micaceous ore on the northwestern slope of the primary chain of northern 
New-York, where denudation has been extensive, and large quantities removed, hmy hi* the 
source. A more probable origin of the ore, however, is in the decomposition of iron pyrites, 
and the production of this oxide of iron. The oolitic form seems, according to the facts pre- 
sented by Mr. Vanuxcm, due to the influence of thermal waters. Such a condition of the 
menstruum would hasten the decomposition of the pyrites and the formation of the oolitic ore. 

The second bed of iron ore appears but in few places in the Fourth district, and in all 
except one locality is too thin to be of economical importance. Another fact which is some- 
what remarkable, is that the two beds never appear in succession at the same locality, or in 
the same line of section. Jn places where the lower one occurs, the upper is wanting ; and 
where the upper occurs, the lower one is not found. This circumstance farther confirms the 
opinion, that the materials were in a state of mechanical suspension, and the place of their 
final deposition only determined by the solidification of the strata which opposed their descent. 

The deposition oF all matter forming rocky strata would take place inversely as their solu- 
bility, if in solution, and directly as their specific gravity, if in suspension. The ore is rarely 
if ever found diffused through the shale, except where that mass contains calcareous matter ; 
hut in such points it often pervades several feet in thickness. The iron and carbonate of lime, 
from their nature, would remain much longer in the menstruum than the clay. The iron, 
though more soluble than the calcareous matter, would still be carried down by that body on 
its deposition, and thus what forms i! thin band of ore in one place may be diffused through 
several feet of calcareous strata in another. 

The Wolcott ore bed, which is wrought to supply the furnace in that town, appears, so far 
as I can examine the rocks above and below it, to he the upper of the beds ‘mentioned. Its 
thickness is much greatef here than elsewhere, and it is succeeded by a slialy rock containing 
a peculiar association of fossils. 

At Wolcott furnace, six miles west of this, the upper ore bed is bu{»a few inches thick, and 
quite insufficient for working ; it is seen in the creek, associated with thin beds of impure 
limestone, shale, etc. At this place it is impossible to ascertain whether the lower bed occurs 
or not, but ^excavations in the Pentaincrus limestone there has been no iron ore seen, or at 
least none has been thrown out with the limestone. In several other localities between this 
place and Sodus point, iron ore has been disc^ercd, hut so far as I could ascertain they are 
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all of the upper bed.* At the Shaker village, Sodus point, the position of the upper bed was 
not distinctly visible, though all the deposits below were so. Upon excavating the earth, 
large masses of ore were obtained ; and though from the quantity of fragments of the superior 
rock, - 1 did not ‘find the ore actually in place, there is still scarcely a doubt of its existence at 
that spot. Its place is in the bed and banks of the stream a few rods above the mill-dam. 

The place of the lower bed is here distinctly seen, but the ore is absent, its only represen- 
tative being the small quantity of carbonate of iron disseminated in the limestone above. 

I have not been able to discover the upper bed west of this place ; the next locality exhibits 
a thinning of the lower green shale, with the ore intermixed with the Pentamerus limestone. 
North of Sodus village, and in the town of Ontario, the ore is evidently from the lower bed, 
the Pentamerus limestone always appearing above. The last place westward where the ore 
is seen as already mentioned, is the lower bed, on the Genesee. 


3. Pentamerus Limestone of Clinton Group.! 

This mass, in some places, is composed almost entirely of thin beds of impure limestone, 
which alternate with thin layers or laminae of green shale ; in other places it is a nearly pure 
crystalline limestone, composed of broken valves of Pentamcra and other shells, with a large 
proportion of crinoidal joints. The latter character prevails in some places in the. eastern part 
of Wayne county, and is seen distinctly at Whiting’s mill, three miles west of Wolcott fur- 
nace. To this structure, producing unequal expansion of the crystalline and uncrystallinc por- 
tions, is due its power of withstanding heat, which has brought it into usft as an ordinary fire- 
stone for chimneys, hearths, and some of the less exposed parts of furnaces. 

At Sodus point, and a mile northeast of Wolcott furnace, the shells of Pentamerus are 
imbedded in a shaly mass, with just sufficient calcareous matter to make it firmly cohere. 
North of Sodus village the mass is free from argillaceous matter. 

On the Genesee river this rock outcrops in the banks ‘on either side, and stretches across 
the stream, forming the middle falls. In this situation We find less shale, but an intermixture 
of shaly and calcareous sandstone, which in some places predominates. Much of the mass 
is a crystalline siliceous limestone, very compact and tough, forming excellent building mate- 
rials, but difficult, from its hardness, to*work. The predominating siliceous character at this 
locality, induced Prof. Eaton to give it the name of Ferriferous sandrock ; this term cannot 
be retained, from the fact that in nearly all localities examined it is comparatively free from 
sand, and its distinctive feature is calcareous. 

In numerous localities in Monroe county it appears as a limestone, and is quarried in many 
places for the same uses as in Wayne county. The Pentamerus, on the Genesee, is confined 
: 

* In some places, from the proximity of *he Lake level, it is impossible to ascertain without boring, whether the lower stratum 
of ore docs exist or not. • , 

f This term is used in this manner to avoid confusion, the term Pentamerus limestone being used to designate that man 
charged with Pentamerus galcatus m the Ileldcrbcrg series. 
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to a small portion of the rock, and seems gradually to disappear fertlier westward. In Orleans 
county the same limestone is entirely destitute of this fossil, but is readily recognized by posi- 
tion and other characters. In many places in Wayne and Monroe counties it contains nodules 
of hornstone, which sometimes assume the form of calcedony. This matter increases so 
much in Orleans and Niagara counties, that it forms thin layers alternating with the lime- 
stone. Associated with this chert are commonly found silicified fragments of shells and cri- 
noidal joints. At Rochester, distinct layers are entirely composed of the silicified shells of a 
species of Strophomcna. 

One mile south of Medina, in the bed of the stream, the limestone is seen separated from 
the upper member of the Medina sandstone by only three feet of slmlc. At that locality, the 
rock is composed of thin irregular layers of impure limestone with much hornstone ; the 
courses arc separated by shale, which in the exposed banks of the stream has dissolved out, 
and left the solid parts piled loosely together like a stone wall. The Pcntamcrus is not here 
found, but the rock is abundantly charged with other fossils, particularly the Atrypa congesta, 
which is rare on the Genesee. About eight miles east of Lockport it is excavated from the 
bed of the canal for some distance, where it is composed of thin irregular layers of impure 
limestone and greenish shale, with much hornstone. When wc arrive at Lockport, it becomes 
evident, that from the thinning of the Second green shale of the Rochester section, the two 
limestones have come together ; the Pantainerus division forming but a few feet of the cherty 
layers in the lower part of the mass. 1 his might have been expected from the thinning of 
the lower shale at Medina ; and at that place there is no evidence of the existence of the upper 
shale, though the absolute contact of the two limestones cannot be determined. From Lock- 
port, the 1 entamerus portion continues to form the lower layers of what is thence one mass 
of limestone ; and it appears in like manner and situation on the Niagara ‘river. At Lockport 
it has become nearly destitute of fossils, and on the Niagara river it is entirely so, with the 
exception of crinoidal joints. The lower part of the limestone, as it appears on the Niagara 
river, is highly magnesian, and from the presence of iron pyrites rapidly decomposes, giving 
rise to the production of sulphate of magnesia, which at favorable points, along the overhanging 
mass upon the river bank, may be collected in quantities of several pounds. 

What changes this rock may assume beyond the district is uncertain ; so far as traced in 
Canada, it maintains \|te same characters as on the Niagara river. We know, however, that 
in the southwest part of Ohio, and in Indiana near the junction of the Blue and Cliff forma- 
tions (of the Ohio reports), there is a limestone charged with Pcntamcrus oblongus. The 
same continues westward, and is seen in Wisconsin and Iowa. From this it is evident, that 
while this fossil and the mass to which it is confined nearly disappear within New- York, there 
is a reappearance of the same at the southwest and west ; and that whatever may have been 
the cause of its non-existencc in the western counties and in Canada, it still was living in a 
remote p£tt of tfie ocean in great profusion, and perhaps undisturbed by the causes which put 
an end to its existence here. It was before remarked that the sfielis of this fossil arc nearly all 
broken, and the valves packed together as if drifted or washed by the waves, few perfect ones 
being found. At the west, on the contrary, the larger number appear to be perfect ; and 
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though in some localities they may have been drifted, still, as a general rule, they have not 
suffered violent removal. This furnishes, among others, an, example of a formation which, 
after thinning partially or entirely, reappears in the same direction, even better exhibited than 
in the first locality. Although the group is much more developed in the Third district, still 
the Pentamerus appears but rarely, and attains its greatest perfection in Wayne county. 

% 4. Second Green Shale. 

This is readily distinguished from the lower green shale by its less deep color, and from 
being everywhere fossiliforous, while the lower is so only in a few localities. The change is 
very abrupt from the limestone below to this soft green shale. At Rochester, this mass has 
a thickness of twenty-four feet, and it maintains nearly the same in other places. At Wol- 
cott, however, it appears to be somewhat thicker, though its upper limit was not distinctly 
ascertained. It is well exposed at Wolcott furnace in the banks of the creek ; it also appears at 
the ore bed six miles farther east. At Sodus point it is well exhibited, and large specimens 
may he obtained covered with Graptolitcs. Its whole thickness is seen in the Genesee river 
below the upper falls at Rochester. From this point it diminishes westward, and entirely 
disappears, as before mentioned, leaving the two limestones in contact. 

At Rochester and other places, the mass embrace* a band of purple shale three or four 
feet thick, differing from that around it only in color. A few feet higher it is marked by a 
line of black, containing Graptolitcs. This portion is usually exceedingly brittle, apparently 
from the presence of carbonaceous matter. 1 

About six feet from the top of the green shale, are two, or in some places three, thin bands 
of calcareous matter, three or four inches thick, composed entirely of shells, principally the 
Atrypa hcmispherica, which still preserves its original lustre, giving the whole mass a pearly or 
silvery hue. Very beautiful specimens are obtained from these bands, presenting an entire 
surface of the shells ; it is rarely, however, that perfect shells are found. They seem to have 
been drifted together in great numbers, and the valves a pit, often separated. Like the Penta- 
mcrus below, they indicate a period when the tranquillity of the waters was disturbed, or 
when from some other cause this portion had become the margin of the sea. 

Throughout the deposition of tins sh|le, however, the ocean appeals to have been quiet : 
the mass consists of finely levigated mud, which would not have bct;n deposited during a pe- 
riod of much disturbance. The condition of the fossils usually indicates a very quiet state of 
the waters ; when imbedded in the shale, every part is found in great perfection. The deli- 
cate structure of the Graptolilcs, which apparently the least agitation would destroy, is gene- 
rally preserved very entire. 

The upper part of this mass is often deeply stained externally by oxide of iron, though the 
bed is entirely wanting. The stain of iron prevails more or less throughout) penetrating all 
the slaty divisions, and often forming a thin enamel over the green surface. I have seen no 
minerals in this rock, except in the thin calcareous bands, where sulphuret of iron, sulphate of 
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The second 'green shale/ like the first, is terminated above by an impure, thin-bedded cal- 
careous deposit; the layers, which are often exceedingly tough, are separated by narrow 
seams* of green shale. This rock closely* resembles the moire calcareous portions of the low?r 
limestone. In some 4 localities it contains masses and nodules of iron pyrites, which, on de- 
composing, leave the spaces filled with anhydrous gypsum, and these sometimes occur in, 
such profusion as to render the rock useless for Jbuilding purposes: Again, it is more sparingly 
difiused, and only sufficient to discolor the surface on weathering. The lower part ok this 
limestone is often deeply stained with iron from the decomposition of pyrites ; and from die 
general similarity of the two calcareous masses, one is often led to suspect the occurrence of 
a bed of iron ore in a similar situation. Toward the Niagara river-it becomes more entirely 
calcareous, and contains less sulphuret of iron. ' 

Some of the strata are of crystalline structure, and greyisli blue color, composed in a great 
degree of comminuted corals or other organic remains. From its unequal crystallization it 
becomes,, like the Pentamerus mass below, a good fire-stone. ThisVharactcr, however, with 
the injermixture of siliceous and argillaceous earths, makes it generally unfit to be burned for 
lime. 

This division is eighteen feet four inches thick on the Genesee river, and continues through- 
out the district more uniformly than either of the others ; showing about twenty feet oft the 
Niagara. In many places it extends beyond the base of the great Limestone terrace, and 
forms a narrow plateau to the west of Rochester, often quite exposed from the removal of the 
Superincumbent earth. * 


The more uncrystalline portions of this limestone dissolve on weathering, and leave the 
crystallized joints of crinqidea, corals and otRer fossils, standing out in bold relief. ' Thus is 
revealed* in a clear maftneJr the materials of the rofck, as well as the changes that have "been 
•wrought upon them. / These fragments of shells, crinoids and corals must once have formed 
parts of living and perfect individuals, which have, lived at the bottom of the ocean, beyond 
the reach of the destructive agency of the waves ; they have been brought within such 
. influence, and bioken down, and their fragments ground together* till they formed the hoMfc 
• gfeneous mass presented to the eye m the great body of this rock. Afterwards these materials 
must have constituted a beach, or bar of calcareous sand, extending beyond the ^limits of 


the district in either direction. This is the. process of formation not only of this individual 
mass^ but ef nearly |J1 calcareous deposits.. The cjose alternation of deposits of purely argil- 
lacdbtfs matter,. with those of calcareous composition, is another subject of the highest interest 
"to ftie- rtudent in these subjects ; they indicate changes in the .depth of the ocean which have 

and they direct, fts to the influence of causes 
crust of the; earth, and visible only by their effects* fa ’ or 
depressing theT^ed of ' the ocean. ^ , 

GxoIm 4tu BfsT. * 
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Localities.-— The most easterly exposure of the rocks of this group within the district, is 
at the Wolcott ore bed, where some of the higher shale with fossils, as well as the iron ore, 
is found. Near Red-Creek village we find the green shale with fossils f at Wolcott furnace, 
the Pentamerus mass and the green shale above ; and at Whiting’s mill, three miles west of 
this place, the Pentamerus mass and lower green shale are seen. At*Sodus point we find the 
iron ore and associated shales and limestone. At the former Shaker settlement on Little 
Sfcdus bay, all the members of the group, except the iron ores, are well exhibited, and this is 
one of the best localities in Wayne county for its examination. The Pentamerus mass forms 
a fall of twelve feet in the stream at that place ; the green shale, with fossils, appears below, 
\f the bed and banks of the creek ; and above the fall, the higher green sl\ale with Grapto- 
lites, and the upper limestone with Atrypa, are both seen. ' • 

In the eastern part of Williamson, a little north of the Ridge road, the green shale with 
Graptolites occurs, and a short distance to the north of this, the Pentamerus limestone. 

North of Sodus village the Pentamerus limestone and iron ore appear in several places. 

On Salmon creek, above the forge,, the iron ore, green shale and Pentamerus limestone are 
all exposed, and still farther up the stream are found the thin calcareous layers with Atrypa 
hemispherica. Again at Ontario, just north of the Ridge road, the green shale with fossils 
may be seen ; and finally, almost every stream north of the road from Wolcott to Rochester, 
exposes one or more members of the group. 

In Monroe county, the group appears near the head of Irondecjuoit bay, and again in the 
banks of the Genesee, which is its best exposure in the district. The canal is excavated in 
the same for some distance, about twelve miles from Rochester. In Sweden it is exposed on 
a small stream which crosses the canal'a little west of Adams’ basin. There are also a few 
other localities, but the exposure is meagre. 

In Orleans county, some of its members are Seen in the stream south of Albion ; also on 
the Oak-orchard creek, a mile south of Medina, the mass is well exposed, this being the best 
locality for order of superposition west of Roclfbstcr. # 

In Niagara county, the limestone appears near the village of Middleport, where a small 
stream crosses it. A short distance west of Reynolds’ basin, the canal was excavated in the, 
group, and the piles of fragments of the impure limestones, shaly matter, and hornstone, 
with numerous fossils, render this an ^ractive spot. Passing on to Lockport, we find the 
same rock exposed in the banks of the stream below the village, and, as before remarked, . 
nearly the whole group is represented by the limestone. The limestone and the thin massof 
lower green shale are seen in the escarpment at numerous points between Lockport and Lew- 
iston, where it crops out in the river bank. 

* 

Thickness. — The thickness of the whole group in Wayne county, whereyer it can be 
measured, is somewhat less than eighty feet; and in some places, from the \hinning of the 
shale, it is little more than sixty feet. On the.Genesee river, its different members appear as 
follows : 1 
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Feet. Inches. 

* 5. Upper limestone, 18 4 

4. Upper green shale, , 24 00 

* 3. Pentamerus limestone, 14 00 

2. Iron ore bed,. 0 14 

1. Lower green shale, 23 00 


At Lockport the calcareous portion is about twenty feet thick, and the shale scarcely defi- 
nable, apparently mingled with the terminal part of the Medina sandstone. On the Niagara 
river the limestone is twenty-five feet thick, and the shale below four feet. * 

Mineral Contents of the Group . 

The first mineral which meets the eye is the hornstone of the Pentamerus mass ; this often 
passes into translucent varieties, and forms little cavities lined with calcedony. Fossils which 
arc enclosed in the mass, frequently, on breaking, present a cavity lined with delicate quartz 
crystals, or calcedony. At Rochester large geodes Tiave been found lined with this mineral, 
in mammillary or botryoidal forms, producing beautiful specimens. Siliceous sinter and 
cacholong both occur in the same association, and Prof. Dewey mentions carnelian as occur- 
ring here. 

The sulphates of baryta, and of lime, arc both found in the rocks of this group, and in several 
localities. The sulphate of baryta occurs in spheroidal cavities in the Pentamerus mass, and 
more rarely in the upper limestone. Groups of crystals, and cavities lined with the same, of 
a beautiful flesh-red color, occur in the oolitic iron ore at Wolcott, and more rarely with 
the ore in* other places. • Crystallized carbonate of lime is found with the sulphate of baryta, 
and in other situations. The sulphate of lime is principally confined to the upper limestone, 
where it often forms masses of considerable size, partially filling cavities which have appa- 
rently resulted from the decomposition of iron pyrites* Pyritous copper and green carbonate 
of copper occur in the Pentamerus mass, and Prof. Dewey has discovered some spiculae of 
native copper in the same rock. I have detected the green carbonate of copper in cavities in 

the calcedony or sinter, at Medina and near Reynolds’ basin. 

• & 

Mud Casts . — The lower strata of the. Pentamerus mass, on the Genesee, are of a shaly 
sandstone ; these, whet in contact with the shale below, often present surfaces curiously con- 
torted and twisted. They appear as if they had been in a semi-fluid state, and forced along 
over the yielding mud, previously rendered uneven by the flowing of water over the surface, by 
which little depressions had been scooped out at short intervals, and into these the subsequent 
mass vyas deposited. 

Another appearance attending these lower strata, is the # occurrence upon their under side 
of long straight, or slightly tortuous ridges, standing out in bold relief upon the slab. These 
I have denominated casts of mud-furrows, and suppose them fo have been made in depressions 
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previously existing in the mud, and filled by the subsequently deposited matter. These are 
of more common occurrence in the rocks of the Portage group, where they will receive illus- 
tration. Whatever may have been their origin at the period of the Clinton group, they appear 
to be widely extended. When in Ohio, Dr. Locke showed me specimens of precisely similar 
character, and from the same position in that State. They were likewise associated with thin 
layers, containing numerous .crinoidal joints, identical with those so abundant in the same rock 
& Medina, Lockport and elsewhere. The influences operating upon the bottom of the ocean 
at these two distant points, are thus proved to have been the same. • . 

Organic Remains of the Clinton Group. 

This group is for the most part well marked by its fossil contents, and presents an inte- 
resting series of organic remains. From the varying character of its lithological productions, 
however, the fossils are not so constant in their occurrence as in other rocks ; and if the group 
be examined at distant intervals, scarcely a fossil will be recognized as common to the two 
localities. Apportion of the mass at one place well marked by certain species, may be desti- 
tute of fossils at another, or present, for the most part, a different assemblage. It becomes 
very evident, therefore, that lithological development has had much to do with the occurrence 
and nature of the fossils, as well as their abundance. It has already been seen that the 
products of the group fail in a western direction, and at the same time the character of the 
fossils changes in an equal degree. On the Niagara river, the only fossil which can be said 
to continue from the eastern extremity of the district, is the peculiar Crinoid of which we 
find the numerous joints ; and these indeed may have been drifted to their present situation. 
This crinoidal joint (fig. 5, woodcut No. 16), is abundant in nearly all situations, and though 
apparently an insignificant object, the observer will find it of the greatest use in tracing the 
lower limestone through the district. The same likewise appears in Ohio in equal abundance. 

v In the Third District this group is much mofe extensively developed than in the Fourth, and 
its products are even more variable. Its most obvious fossils are marine plants, or Fucoids, 
which everywhere mark its shales and shaly sandstones ; but in the Fourth District, rarely 
more than one species is seen, and this is common in the thin layers of sandy shale succeeding 
the lower green shale. This species closely resembles one in the Hudson river group, and 
bboth ear much analogy to the F. antiquus as figured by Hisinger. The following figure 
is from a nearly perfect specimen as usually seen, and it may he considered the lowest fossil 
of the group on the Genesee river. 



CLINTON 


GROUP- 




» . 14 . 



v ate of the marine plants pteser'ed in our rock^an^ 

vesicular. The specimen figured *P are of equal size o{ it8 0 wn d.- 

^r cc ; e ;; c _ 

8 y t he Fourth District, the of Jdurclnson This io loge thcr as to 

by^the presence of the ^ ** 

■lie™ Thalthey h ^ bCe c ; a ^ lC a d n eUvatcdV ir d on °^ ^ a ^ e ^j e y^e^listnbuted throughout 

" Cdded; tUCy 3 

the wlele took - an wll h green eha'y ma«*r. com nion lorme- 

The following woodcut gives 


GEOLOGY OF THE FOURTH DISTRICT. 





1-5. Pentatnerus oblongiw. 6. Deltbyris brachynota^ 


Pentamcrus oblongus. — Fig. 1 is a view of the larger valve of a full grown individual, 
showing a great expansion toward the base, and a tendency to a three-lobed character. The 
concentric lines of growth are strongly marked. 

Fig. 2 js the smaller valve of a younger shell, which* presents a more circular form, but 
still the same tendency to trilobation. • 

Fig. 3 is a side view of a perfect specimen, showing an intermediate proportion between 
the others. 

Figs. 4 and 5 are casts of the upper and lower valve, showing thos^. divisions upon which 
the generic* character depends. 1 

The Pentamcrus commences in the Third District, and from its paorpinent characters fur- 
nishes a good guide to the existence of the group as far west as the Gehesee river. It some- % 
times occurs in the iron ore both in the Third and Fourth Districts. 

This fossil is typical of the calcareous beds in the Caradoc sandstone of England, and 
• specimens of the. mass with broken shells from the Hollies, can scarcely be, distinguished 
from those on the Genesee and in Wayne county. Mr. Murchison has described two species, 
the P. lavis and P. oblongus , *l)oth of which appear to be represented in our numerous varie- 
ties, and are apparently referable to the same shell. . 
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Ihavc obtained beautiful casts of this fossil in a light grey limestone (lower part of the 
“ cliff,”) from Springfield and Dayton, Ohio, and have seen them from several localities in 
Indiana. , In. Iowa I collected some fine silicified casts of the same, from the cliff limestone, 
on the Maquoqueta creek.* It is therefore a widely distributed fossil, and when more 
thoroughly examined will doubtless be found typical of certain strata at the west, as in New- 
York. ' " 

Fig. 6, the Dekhyris brachynota accompanies the Pentamerus, and even continues long* 
after that fossil has disappeared ; several specimens having been seen near Reynolds’ basin, 
in Niagara county. It is the only Delthyris known in ’this rock, and is readily recognized by 
the relatively short hinge line. 

The other fossils of the limestone are represented in the following woodcut : 

i 

16. 



1. Orthia cfVculu*. 3. Atrypa naviformia. 

2. Atrypa congests. 4. Atrypa plicatula. 

5. Crinoidal joint. (Natural size and magnified.) 

1. Orthis circulus. — This is a beautiful, circular j finely radiated shell, with a narrow area. 
It is found accompanying the Atrypa congesta ^t Reynolds’ basin. It is distinguished from 
a similar shell in the Hamilton group»by its greater length on the hinge line, and the greater 
proportional width of the shell. 

2. Atrypa congesta (of Conrad). — West of the Genesee river, after the disappearance of 
the Pentamerus, we find the lower limestone of the group distinctly marked by the presence 
of this sdfall Atrypa, which is exceedingly abundant at Medina, and near Reynolds’ basin. 
It is associated with thetycrinoidal joints like fig. 5 of woodcut. It appears standing out in 
relief upon the surface of weathered specimens, which are abundantly strewed over the ground 
a'mile or two south of Medina. Near Reynolds’ basin it occurs in great numbers, completely 
covering the surface of certain layers, and large numbers of separate individuals can fee 
obtained amonj* the decomposed portions. *This shell appears to take the place of the Pen- 
tamerus so far as* regards numbers of individuals, prominence, and place in the strata. 

It is a smooth' shell closely resembling Atrypa linguifem of Murchison’s Silurian System, 
pi. 13 , fig. 8 ; but the length of the latte* appears to be greater in proportion, and the' shell 
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ll^alferr ; the Trie si al elevation of tfye upper valve tilso appears more ^tid^ing Item, 

^tKa figure. This shell occurs in the iron ore bed at Rochester* 1:1 

3. The Afrypa noo^omw is a deariy globular smooth shell^t^ebe^^xtendihgisotliiiidehBihly, 
and incurved ; the lower valve is touch elevated ilir front, tfcfter manntKr'of A^lifiguifera 
ind-4. congesta. This shell is typical of tjie uj^>er limeSt4^ of the gro^p/ihdsoftras I 
"know, is found in no other rock. 1 v ' *V*W' 4 . A * " n 

v 4. The Atrypa plicatula present^ three of the folds raised in front, and from six to &tght 
*on either side ; three of them very distinct, the remaining ernes obscure. There is a slight 
depression in the upper valve, extending from the beak one-third the length of the shell. 

6. Joints or plates of Actinbcrinus ? plumdsus. — This- fefesil is found in greater or less 
profusion in the lower limestone, throughout the extent of the'district. It appears in gfeat 
numbers one- mile south of Medina, in the weathered specimens of the rock, targe surfaces 
are often covered with them, usually presenting the form given in the illustration. A mile 
west of Reynolds’ basin they are equally abundant, assisted with the Atrypa congesta and 
A. plicatula . ^ > * 

With the crinoidal joint a/e found some plumose tentaculae of a crinoid, which apparently 
belong, to the same species. It is provisionally placed m the genus Actinocrinus , and this 
character *of the .tentaculae gives its specific name. 

In the green shale we fii\ti, for the most part, a different association of fossils from those/ 
of the limestones, though two or three species are common to both. In the accompanying 
illustration are presented the most .common forms found in both the upper and lower green 

shale. % 

it 
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1. Strophoraen* elegantula. 

2. S. corrugate. - 

3. S.comuta. 

4. Atrypa hemispheric*. 4. , 

A. Littorin* cancellata (youn& shell) 
Aiittori&aoaaoellata (old shell)" 


7. Posidonia? alata. 

* f. Atrypa affini*’? vart t , 

8 a. — — (young shell). « * 

9. Calymene? trisolcats. t v * , *“ 

• # 10. AgnostuB latn« r natural * r - * 

11. Tentaculites minutus, natunriAiae iwitf 
12. Graptolites Clinionensis. . - ' 
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All the specimens here figured occur in the upper green shale, and nearly all at Rochester. 
Figs. 5, 6, 8 and 8 cr, occur in the lower green shale in Wayne county, being common to 
the two shales. 

1. Strophomena degantula. — This is a beautiful semicircular shell, marked with strong 
elevated lines, having from four to six fine striae between each. It occurs in Wayne county, 
and at Rochester. This shell bears considerable resemblance to S. transvvrsalis. 

2. Strophomena corrugata. {Jour. Acad. Nat. Science , Yol. viii, p. 250, PI. 14, fig# 
8.) — This shell is beautifully radiated, the rays dividing, a larger and smaller one alter- 
nating. On the hinge margin it is marked with a few oblique folds, which are frequently 
obsolete in well preserved specimens. This appears to be the fossil of which large numbers 
are imbedded, and completely silicified in the Pcntamerus limestone. It occurs bolli in the 
limestone and shale. The specimen figured is from the upper green shale at Rochester. 

13. Strophomena cornuta. — Shell semicircular, finely and equally striated ; hinge line 
straight ; each valve furnished witlrjpjx small, stiff, diverging spines. This shell closely resem- 
bles the Leptcma lata of Von Buch , as figured in the Silurian System (PI. 5, fig. 13); but 
it is much smaller, and apparently more finely striated. The K. lata is found in the Ludlow 
rocks of England, which arc equivalent to our Hamilton group. The S. cornuta occurs in 
a situation associated with fossils typical of the Caradoc sandstone of the Silurian System. 
This shell is abundant in the upper green shale at Sodus bay. 

4. Atrypa hemisplierica {?) {Silurian System , PI. 20, fig. 7). — This little shell has from 
twelve to fourteen radii. It is usually much flattened, though one valve is much more convex 
than the other. It corresponds very closely with the figure and description given by Mr. 
Murchison. It occurs in such numbers in the upper green shale at Rochester, as to form 
two thin layers before referred to, where the shells retain their natural pearly lustre. This 
fossil occurs at Wolcott, Sodus, Rochester and Medina, as well as several other places. 

5 and G. Littorina cancellata. — Fig. 5 is a young individual of this species, finely and 
beautifully cancellated over the whole surface* This marking is prominent in young speci- 
mens, but becomes obliterated in oldej: ones, as is seen in fig. G, where two views are given of 
an older individual of the same species. Some faint longitudinal striae are here visible, and in 
other specimens I have detected the crossbarred markings partially worn off. The shell is 
frequently quite smooth. It is abundant in the green shale at Sodus, and at Rochester ; also 
in the Pentamerus rock at Rochester and Medina. 

7. Posidonia ? alata . — Shell compressed, alated behind and rounded before, very inequi- 
lateral, wider than long; surface rather strongly marked with concentric lines of growth. 
Found in the upper green shale at Rochester. It is not an abundant fossil. 

8. Atrypa affinis t var . ? — This shell presents the form and markings of some of the indi- 
viduals referred to that protean species. The portion within the shaded line is strongly ribbed 
and marked by lines of growth ; without this line, the margin is compressed, and the lines of 
growth scarcely defined. It often occurs, presepting this form,* and appears like the A. affinis 
surrounded by a fringe. 

Geol. 4th Dist. 
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Fig. 8 a , is apparently a young individual of the same species. It so frequently occurs of 
this oblique form, that 1 have presented a figure. 

This shell is abundant in the upper and lower green shale at Wolgott, Sodus and other 
places in Wayne county, and less common at Rochester and the localities at the west. A 
similar form, however, is abundant in the upper part of the limestone of this group at Lock- 
port, the variation perhaps due to the nature of the matrix. This, or another variety is 
abundant in rocks of this group in the Third District, and considered among its disinctive 
fossils. 

9. Calymenc ? trisulcata . — This little Trilobite is one of the fossils occurring in the 
green shale at Rochester, associated with those here described. Body with eleven articula- 
tions ; tail with four distinct articulations on each lateral lobe, and six on the central one ; the 
central lobe of the head is marked on each side by three indentations or furrows, which ex- 
tend about one-third across it. In these furrows it somewhat resembles the Triarthrus , 
and more nearly the Calymenc / Downingicti of the Wc^|c,k limestone.* The structure and 
arrangment of the eyes, however, differ from the latter ; and according to the strict definition 
of the genus Calymenc , it should be separated. Our specimen is much smaller than C. 
Downingicn , its length being but half an inch. 

10. Agnostus latus. — Natural size, and magnified. This fossil is placed among crustaceans 
by naturalists. It usually presents two views: one with a narrow depression in the centre 
and an elevation on each side, and llanked by an expanded border ; another form where there 
is only a slight broader depression in the centre, and no elevated ridges — probably the two 
sides of the creature. This fossil occurs in great numbers in the upper green shale at 
Rochester, and also at other localities. In the Third District it occurs in millions, and though 
so small, yet constitutes a large proportion of some thin sandy and shaly layers in rocks of 
this group south of Utica. 

This is the lowest position in which this fossil is known in New-York. It was discovered 
in the green shale at Rochester, in the second year of .the survey ; and since that time, it 
has been found in many other localities. 

11. Tentaculites minutus . — This fossil occurs with the Agnostus and other forms in the 
green shale at Rochester. The figures are of the natural size, and magnified. It is dis- 
tinctly annulatcd near the base, but apparently smooth above. Its minuteness, and the 
compressed and flattened form in the shale, renders a full examination of the specimen dif- 
ficult. 

12. Graptolites Clintoncnsis . — This fossil occurs in great abundance in the upper green 
shale at Sodus, Williamson, Rochester, and numerous intermediate points. The seme or 
teeth are usually long, and bent or recurved, though others associated with them differ in this 
respect. \ have not yet decided whether one or two species exist. At Sodus the shaly 
laminaj are completely covered with these bodies, broken into short fragments, and lying in 
great confusion; more perfect specimens are, often found with Slrophomena cornuta . In the 


Silurian System, {> 655, pi. 14, fig. 3 



CLINTON GROUP. 


75 

eastern part of Williamson, a little north of the Ridge road, the shale is completely charged 
with thorn, and very black and brittle, as if from carbonaceous matter derived from the fossil. 
The same character qf the slate containing them, is noticed on the Genesee. This fact, and 
other similar ones, together with the carbonaceous nature of the fossil, would argue against 
placing these bodies among the calcareous polyparia. The specimen figured, resembles in 
some degree the O. Ludensis (Silurian System, PI. 26, figs. 1 and 2) ; but in ours the serrsu 
are longer, less closely arranged, and the whole individual more delicate. Since also thi* 
fossil is found in rocks much lower than the Ludlow rocks of England, the probability of its 
being a distinct species is increased, and a specific name indicating its position is given. 

The shale associated with the iron ore at the Wolcott ore bed, though apparently holding the 
place of the upper green shale, contains an assemblage of fossils mostly different from those 
of that rock in other places, and also differing from those of the group generally in the Fourth 
District. Several other forms occur besides those presented in the following illustration, all 
differing as much from the ordinary ones ; while at the same time no fossil was found asso- 
ciated with them, which is common to the group elsewhere. This circumstance, however, 
adds but another fact to the many, regarding the geographical distribution of fossils in this 
group, and proving that upon the lithological character of the products depended, in a great 
degree, the organic forms which inhabited the bed of the ocean. 

An exhibition of the lithological development of the Clinton group at different points along 
its range, together with the fossils of each division, furnishes an instructive illustration of the 
nature and products of geological formations. We have here changes in the space of two 
hundred miles, as great as in other formations, when traced over an extent, of as many thou- 
sands. The two extremities of the group within the State present scarcely any features in 
common, either fossil or lithological. 

While this group contains an assemblage of fossils peculiar to itself, and marking it as 
clearly as other formations arc distinguished by similar characters, a few forms link it. with 
the next group in the ascending order. The Sirophomena dcprrssa appears here as its lowest 
position, and continues through several succeeding rocks. The Dclthyris radiatus , and a 
smooth species of A try pa , arc also common to this group and the Niagara, not appearing in 
any higher position. The Catenipora escharoidcs , which is abundant in the upper part of 
the Niagara, first appears in this group. 

The forms presented ih the illustration No. 1H, are from the shale of the Wolcott ore bed. 
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1 Orthonota curta. 

‘2. Nucula machfiunforirus. 
3. Cypricanlia obsoleta. 


4. Nucula mactraeformis. 

5. Avicula lcptonota. 

C. Cypricanlia? angusta. 


7. Lingula clliptica. 

8. Lingula oblata. 

9. Lingula acutirostra. 


1. Orthonota curta. — Length rather more than twice the height of the shell; posterior 
slope obtusely carinated. This shell is readily known by its straight hinge line, truncated 
posterior margin, and numerous plications extending from the oblique fold or keel to the an- 
terior margin. The characters of the genus, as given by Mr. Conrad, are perfectly applicable 
to this shell. One specimen has been found at Rochester, which is the only one, with the 
exception of those at the ore bed. 

2. Nucula maclurriformis. — The shell is much elongated, and faintly marked with con- 
centric striae ; beaks scarcely prominent. The elongated form, and scarcely visible stria?, 
distinguish this shell from all others of the group. It is always much flattened from pressure, 
and was apparently a fragile shell. It resembles Macfurra ( Solecurtus ) costata in form ; 
and in some specimens, I have seen impressions of a rib extending from the beak, as in that 
shell. 

3. Cypricardia obsoleta. — Beaks very prominent ; sKfcll marked with faint lines or folds, 
scarcely striated. Its prominent beaks and rhomboidafform, with ihe worn or decayed ap- 
pearance of the shell, are its distinguishing marks. 

4. Nucula mactraformis . — Shell ovate, marked by concentric striae which are stronger 
upon the anterior margin ; a slight fold (perhaps from compression) extends along the posterior 
slope. Height two-thirds the length of the shell. The form and* proportions of this shell 
distinguish it readily from others of the group. 

5. Avicula lcptonota. — This shell is usually marked by strong longitudinal ribs, and 

crossed by fainter concentric lines ; posterior hinge margin depressed. In many specimens 
the concentric lines are nearly obliterated, and the longitudinal ribs only visible. It occurs 
in considerable numbers, often crushed, and its form nearly destroyed. t 

6. Cypricardia ? angusta. — Shell narrow, much elongated, marked by concentric folds 
which arc more prominent and fewer in number on the anterior margin. The hinge resembles 
externally the Cypricardia , but the internal arrangement cannot be seen. 
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7. Lingula elliptica. — Shell oval, nearly equal in width at each extremity, marked by 
concentric lines or slight folds, which are scarcely elevated. 

8. Lingula oblata Shell very wide in proportion to the length; surface marked by con- 
centric lines or slight folds, which are stronger and more prominent on the margins ; the whole 
surface covered with exceedingly fine concentric stria?. This shell differs from the last in its 
proportions, and in having two series of concentric markings which do not appear in the first. 

9. Lingula acutirostra. — This shell is readily distinguished from the other two by it?* 
form, and also from any described Lingula of the New-York rocks. The shell is broad be- 
low, tending abruptly to an acute point at the apex ; surface marked with a single series of 
rather coarse striae. It is larger than the L. acuminata , and the surface more strongly marked 
by the concentric stria?, as well as more abruptly acute. 

The three species here described are all found in a single locality, the two last quite nu- 
merous. This circumstance is somewhat unusual; the shells of this genus, though often 
abundant, rarely exhibit more than a single species in a rock or at a locality* 

Ail the forms presented above, with several others, may be obtained in the shale at the 
Wolcott ore bed, and those of the previous illustration at Sodus point and Rochester; while 
Medina and Reynolds’s basin will afford a rich harvest in the other forms, as well as some 
not described. 

The following woodcut is an illustration of the characteristic fossils of this group in the 
Third District, and is from Mr. Vanuxcm’s Report. 
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1. Fucoides biloba. 3 . Crinoidal joint. 5. Strophomena depress*., 

2. Taiivrf Hemicrypturus. 4. Lingula oblonga. 


The Strophomena depressa , and tail of Hemicrypturus , are the only fossils of this illustra- 
tion which are found in this group in the Fourth District, and they arc by no means common. 
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The other forms have never been met with, though they arc abundant farther cast. The 
Lingula oblonga is distinguished from either of lliose just described, by its straight parallel 
sides and abruptly rounded base, and also by a series of longitudinal striae, not seen in either 
of the others. 


Sections illustrative of the order of succession among the members of the Clinton group , and 
k its connection with the rocks above and below. 

These sections illustrate the connection of the Clinton group with the overlying and under- 
lying rocks, and also show its variations in character and development at different points in 
the district. The same order of the strata, and nearly the same degree of development, occur 
in the eastern part of the district, as that exhibited in the section on the Genesee. The sec- 
tions of this part arc omitted, as not showing, in the same conclusive manner, the connection 
of the group wifh those above and below. 


20. 



Clinton ukoup 


1, 2, 3. Upper, Middle ?uid Lower falls. 
ff. Shale of Niagara group. 

( /• Upper limestone of Clinton group. 

J r. Upper green shale. 

] d. IVntainorus limestone. 

I c. Lower green shale. 

b llrey hand, upper part of ^Medina sandstone. 
a. Medina sandstone. * 


The section (No. 20) exhibits the order of superposition in the strata forming the Clinton 
group , a part of the Medina sandstone , and the lower part of the Niagara group. In the 
banks of the Genesee, this order of succession is as clearly seen as in the woodcut. The 
green shale rests directly upon tho upper part of the Medina sandstone, and extending beneath 
the Pentamerus limestone, forms, together with that rock, the Middle fall, twenty-five feet. 
The limestone, however, is the resisting stratum, and about one half the lower part of the 
shale forms a slope extending towards the Lower fall. 

Above the Pentamerus limestone, the upper green shale forms the bed of. the river nearly 
to the Upper fall, the limcsto/ie above producing rapids in the stream for a short distance. 
The whole height of the upper fall is over the shale and lower beds of impure limestone of 
the Niagara group. 
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1. Sedion of the strata one mile south of Medina, 
g. Niagara shale. 

f. Upper limestone of Clinton group. 

e. Place of the upper green shale ; no roek seen. 

d. Pentamerus, or Lower limestone of Clinton group. 

c. Lower green shale of Clinton group. 

b. Terminal grey mass of the Medina sandstone. 

a. Medina sandstone. 


Si. Section showing the Clinton group and associated 
strata at Lewiston , on the Niagara river . 

c Niagara shale. 

tl. Limestone, formed by the junction of the lowei and 
upper limestones of the group. 
c. Lower green shale of Clinton group. 
b. Terminating grey portion of tho Medina sandstone. 
n. Medina sandstone. 


Section 1 illustrates the order of succession one mile south of Medina, where the lower 
green shale of the group has diminished to three feet, and there is no evidence of the upper 
green shale, although the absolute contact of the limestones is not seen. The two limestones 
preserve nearly the same characters as at Rochester, though there is more hornstone in the 
lower mass, and its typical fossils are absent. 

The upper limestone contains pyriles, and is often iron-stained, presenting numerous irre- 
gular cavities. Tt also contains its peculiar fossil, Atrypu naviformis. The shale of the next 
group follows in the same order as at Rochester. 

Section 2 illustrates the order of succession among the strata at Lewiston, and along the 
Niagara river the same order is preserved. There is little change from Medina to this point, 
except that the two limestones of the group are here not only in contact, but apparently form 
a single mass, the lower part differing somewhat from the upper. 
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View of Niagara Falls from the Canada shore. From a drawing liy Mm. Hall. 


11. NIAGARA GROUP. 

Geodiferous limerock , and Calciferous slate , of Eaton. Lockport limestone , and Rochester 
shale , of the Annual Reports of the Fourth District. Upper part of the Protean gi'oup , 
of the Annual Reports of the Third District. 

t • 

(A Part of No. 6, if recognized, in tub Pennsylvania Survey.) 

[Si*e Section of Niagara River from Lewiston to the Falls, Plate 3; and L. 1. of woodcut, p. 27. J 

This group consists of two distinct members, a shale and limestone, which, possessing 
many features in common, arc recognized as the products of one period ; during which, how- 
ever, there was an important change in the lithological products, and a less one in the organic 
forms. The shale continues a very uniform deposit throughout the whole extent of the dis- 
trict ; while the limestone, from a thin, dark-colored concretionary mass, becomes an extensive 
and conspicuous rock, constantly increasing in thickness in a westerly direction, even far 
beyond the limits of the State. • 

The Cataract of Niagara is produced by the passage of the river over tlris J limestone and 
shale ; and from being a welMtnown and extremely interesting point, as well as exhibiting the 
greatest natural development of these rocks within the limits of the State, this name is adopted 
for its designation. 


NIAGARA GROUP. 
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The members of this group are : — 

1. Argillaceous, or«(in many localities) argiilo-calcarcous shale. 

2. Limestone, presenting several different varieties. 


l. Niagara Shale. 

The lower part of the Niagara group exhibits a great development of dark, bluish shalej 
which on exposure gradually changes to grey or ashen color, and forms a bluish or greyish 
marly clay. In this state, it is undistinguishable from the ordinary clays ; and its outcropping 
edges, where long weathered, are often considered as clay beds. This character is well ex- 
hibited at Lockport, on tho northern slope of the terrace where the canal and, railroad have 
been excavated ; and also at numerous localities in Wayne and Monroe counties. The depth 
of tint in the day differs hccording to degree of exposure, the outer portions becoming of the 
usual yellowish brown color of the ordinary soils. 

. When freshly excavated, the mass is tough, and breaks irregularly, some portions only 
exhibiting a slight tendency to slaty structure. After weathering for a short time, it cracks 
in all directions, and soon falls into innumerable angular fragments, when the disintegration 
goes on till it forms the soft clay. This change seems due to the intimate mixture and de- 
composition of iron pyrites in the rock ; and its presence is also indicated by the productioi^P 
sulphate of alumina, on decomposition in favorable situations, and upon calcination. In color, 
aspect, manner of weathering, and other properties, it 'closely resembles the shale of the upper 
part of the Hamilton group in the Fourth District. Neither are micaceous, and both are 
slightly calcareous, probably from the great amount of organic matter. The Niagara shale, 
however, is destitute of those spheroidal concretions, which in the Hamilton group are more 
or less common, and in many places abundant. The only approach to a concretionary form 
seen in this shale, is in the increased thickness of some layers of impure limestone ; and this 
appears rather due to a greater development of corals or other fossils, around which the mud 
accumulated more freely than elsewhere. A few such examples may be seen in the banks of 
the Genesee af Rochester. 

The lower part of this shale is mostly free from calcareous bands ; while towards the middle 
and in the upper part, we find numerous thin, wedge-form or continuous layers of impure 
limestone, mostly composed of corals and other fossils, and their surfaces covered with the 
same, forming beautiful and interesting specimens for the cabinet. v The perfect similarity of 
these with specimens from Dudley in England, together with the identity of many of the 
organic forms, renders^ the conclusion unavoidable that' the two are formations of the same 
age. These layers are from half an inch to two inches thick ; and from the decomposition 
and sinking down of the shale, they are usually found broken into fragments. One of the 
most' striking features of this rojek is the abundance of its fossils, which will be enumerated 
in another place. Scarcely a locality can b^* examined wliere they do not occur in great 
perfection. 

Geol. 4th Dist. 


11 
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The higher .beds are well developed in the falls at Wolcott village, and the lower part of 
the formation can be examined by following down the ravine for a mile. This is the most 
eastern locality in the district where we find the rock exposed. West of this point, through- 
out the county, it is seen in all the small streams which flow into the lake. 


23 . 



Vino 'of the Upper Falls at Rochester . 


At Rochester it forms nearly the whole height of the upper fall, and the banks on either 
side of the river for more than a mile below. This place offers a fine exhibition of the rock, 
and is one of the best localities in the State for a natural exposure.* The constant undermining 
of the banks precipitates large masses to the bottom, and their fossil contents are thus made 
accessible. At this locality, its upper and lower limits are both plainly seen. Above it passes 
gradually into an impure limestone, which forms the beds of passage from the shale to the 
limestone above. The fossils mostly disappear at this point, and few are found in this part 
of the mass. Below it terminates abruptly, resting diicctly on the calcareous beds forming 
the upper member of the preceding group. There is never any gradual passage from the one 
to the other, and the peculiar fossils of the shale do not appear till we ascend some distance 
above the limestone. Nevertheless it is true that two or three, of the common fossils of this 
shale have been found in the limestone below, and at the same time the greater number marking 
the Clinton group terminate below that rock. It may therefore remain a question, perhaps, 
whether these calcareous beds should be included in the Niagara group. • Since, However, 
they bear a close analogy to the lower limestone of the Clinton group, and terminate above 
abruptly without offering any marks of gradual passage to the next higher group, I prefer for 
the present to include them in the lower, 4 thus presenting a natural lithological assemblage. 
The presence of a few fossils common to the limestone and shale above would apply equally 
to all parts of the preceding gfoup, a few forms being common to all parts of both. 

The precise arrangement at Rochester is as* follows : — The terminating calcareous beds of 
the Clinton group consist of fifteen or twenty thin courses, each separated by a layer of shale„ 
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sometimes of equal thickness to the limestone, though generally thinner. The shale sepa- 
rating the lower courses is green like that below ; hut higher, it becomes of the same color 
and character as that jbove. The interlaminatcd shale is in all cases destitute of fossils. 

The shale is partially exposed in several Small streams, and in the low escarpment which 
extends westward from Rochester. In the town of Sweden, that escarpment has become 
higher, and the shale is in some places well exhibited. One of the best localities is at Mar- 
shall’s saw-mill, in the town before mentioned, where the small stream (a branch of Salmon 
creek) has excavated its channel in this rock. The banks scarcely differ in color and ap- 
pearance from the soil around, and it is only from fossils that the mass is distinguished from 
ordinary clay. At one point where there has been a fresh exposure, the rock appears in all 
its characters, and contains abundance of fossils. 

Passing westward from Monroe county, the escarpment constantly rises, and the shah' 
appears in all the ravines and water-courses ; and the smallest gorge is often sufficient to 
afford a good exposure of the rock, which is every where charged with fossils. Even in tin* 
banks of ditches, passing through some level grounds* I have obtained many fine specimens 
from the decomposed portions. 

Below FarwelPs mills in the town of Clarendon, and again on the south side of Jefferson 
lake, and along the escarpment between this and Albion, the shale is exposed in many places, 
and in all yields abundance of its organic remains, which appear to increase in number to- 
wards the west. 

At Shelby falls, the upper part of the shale, and the siliceous limestone terminating it, both 
appear ; and the foyncr continues in view for a mile north of this point, in the banks of the 
stream. Thence to Lookport, the rock may be every where examined along the northern 
slope of the Great Terrace* except in places where there has been too great an accumulation 
of drift. 

At Lockport, both from natural exposure, and front artificial excavations in the construction 
and enlargement of the Erie canal,, this rock«in all its varieties is better exhibited than else- 
where west of the Genesee. The hanks of the natural gorge where the canal enters the 
escarpment, appear like immense beds of clay surmounted by limestone. The effect of de- 
composition has been such as to obscure the natural, color and appearance of the mass. Along 
the sloping sides of these apparent clay banks we find vast numbers of the peculiar fossils of' 
the rock, and every excavation adds a fresh supply to the almost exhaustlcss numbers. Tin; 
shells, being purely calcareous, resist the effects of decomposition ; while the mass around 
crumbles down, leaving them in a perfect condition, and entirely separate from the matrix. 

Between Lockport and the Niagara river, the shale appears in numerous ravines and gorges 
which indent the edge of the great escarpment. The whole thickness of the shale is exposed 
in both banks of the Niagara, extending from Levriston and Quecnston to the Falls. From 
difficulty of aedess, however, it does not afford so good an opportunity of investigation as at 
Lockport and Rochester. At the points where, I have been able to examine it, it retains the 
same characters and affords the same fossils a& at localities farther ea£t. Along a part of the 
distance, it is partially obscured by fallen fragments of the limestone which caps the cliff. 
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* 2. Niagara Limestone. 

A silico-argillaccous limestone fornhs the beds ,of passage from the s&ft shale below, to the 
purer limestone above. When freshly exposed, it is often of a dark or bluish color, but soon 
changes to light grey or ashen ; and though variable in character, it is a constant accompani- 
ment of the group as far as observed. It forms a good hydraulic cement, where it has been 
used for that purpose. 

In the eastern part of the district, these beds of passage are succeeded by a dark bluish 
grey, subcrystalline limestone, of a rough fracture, and separated into thin courses by dark 
shaly matter. When not too much divided by seams, it forms a durable building material. 
This, again, is succeeded by a coarse-grained concretionary mass in irregular layers, exhibiting 
an appearance as if much disturbed while in a semi-fluid or yielding condition. The concre- 
tions often present cavities lined with crystals, or the remains of some fossil body. The upper 
strata arc finer grained, with a resinous lustre ; and on weathering, the surface is harsh and 
sandy to the touch ; this, however, seems due to the presence of magnesia rather than silex. 

In the western part of Monroe county, the hydraulic layers arc succeeded by a light co- 
lored and very porous encrinital limestone ; which, farther west, becomes the compact crinoidal 
limestone of Lockport. 

In the western part of the district, this crinoidal mass is succeeded by a light grey limestone 
with cavities, and containing many corals. Above is a darker colored mass, still with cavities 
lined with crystals of spar ; and the scries is terminated by a thin-bedded concretionary lime- 
stone, strongly bituminous, the layers separated by shining black carbonaceous shale. 

This rock first appears in the district at Roe’s quarry in the town of Butler, Wayne county, 
where the hydraulic layers are not seen, and the rock has the character of a dark blue lime- 
stone, very fine-grained and compact, yielding a bituminous odor on percussion. It is mostly 
thin-bedded, and exhibits little tendency to a concretionary structure, being readily quarried, 
and furnishing a good building material where heavy blocks arc not required ; its principal 
use, however, is for burning to lime. Farther west the rock outcrops by the roadside, but has 
not been quarried. It here exhibits the dark greyish color of the higher Strata. 

This limestone is likewise quarried at Henderson’s in the same town, exhibiting a thick- 
bedded structure, and regular stratification. • 

It again appears in the town of Rose, at Uttoc’s or Miner’s quarry, on the head waters of 
Sheldon’s creek. At this place it is thicker bedded than farther cast, appearing in courses of 
two or three feet, having a dark color and granular texture. 

It has been quarried at two places on the line of the Sodus canal, where it presents ap- 
pearances similar to those just mentioned. It is also exposed in the towns of Marion and 
Walworth, passing thence into Monroe county. The whole length of its outcrop in Wayne 
county is marked by a range gf limekilns, which always indicate the proximity of the rock. 
The variations which it undergoes in this distance are principally an increase in thickness, 
and a gradual change to a lighter color in the central portions of the mass. Its concretionary 
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structure is not often well exposed, though it docs appear in a few of the strata. Cavities 
or geodes, lined with calcareous spar, gypsum, etc., are occasionally found, and there is a 
constant increase of tjicir number and size in a westenj^direction. 

The lower part of this limestone, possessing a siliceous character and properties of the 
hydraulic cement, occurs in the towns of Rose and Williamson. 

In Monroe county, the northern margin or outcropping edge of this limestone extends through 
the towns of Penficld, Brighton, Gates, Ogden and Sweden ; in each of these places, nu- 
merous localities are presented for its examination. The principal outcropping portion is the 
dark grey upper mass, which is highly bituminous, and when weathered has a harsh feel like 
a friable sandstone. On fresh fracture, it is often dark blue, or approaching to black. It 
appears to be composed of small crystalline grains, which present, numerous shining laminae 
of a resinous lustre ; and the rock, from its aspect, often resembles a sandstone rather than a 
limestone. It every where furnishes a good lime, but of a yellowish color. Large quantities 
of bituminous matter arc expelled in the process of burning ; and this substance frequently 
flows from the kiln, of the consistence of tar. The rock, on examination, proves to contain 
no appreciable amount of silex, but is every where magnesian ; and it is probably from the 
mixture of the two earths that the harsh or siliceous-like character is presented. Exposed 
fragments are often quite porous, from ihc solution and removal of a portion of the matter. 

Its northern limit, through the eastern part of Monroe county, is marked by an accumulation 
of fragments of the rock, which are rounded rather from weathering in place than from trans- 
portation. These always exhibit on their outer surfaces the peculiar porous or spongy texture. 
That their form and, decomposition is due to weathering in the places we find them, is evident 
from the frequent presence of some silicificd fossil which stands out upon the surface in strong 
relief. In many places this stone is exceedingly brittle, particularly on first exposure. 

At the Penficld mills on the Irondequoit, the lower part of the limestone appears in the bed 
of the stream, and underlies the surface at no great depth for some distance around. It is of 
a bluish color, very hard and tough* mostly thin-bedded, and separated by seams of shale. In 
consequence of its hardness, it is rejected as a building stone, and quarries are sought at a 
greater distance. 

At Rochester, the lower beds have the same siliceous character as farther cast. They pass 
upward into a coarsely granular or compact subcrystalline limestone, very irregularly stratified, 
and the layers separated 4)y greenish shale. The strata are often wedge-form, or irregular in 
thickness. This portion of the rock is partially composed of fragments of crinoidal stems and 
other fossils, but so comminuted that their forms arc usually undistinguishablc. 

Still above this, the rock which forms the central portion of the mass presents itself in very 
irregular concretionary or contorted strata. The^ whole exhibits an appearance as of folding 
among the laminae, by which it has partially assunfed the form of spheroidal concretions, but 
still inseparable from the adjoining and surrounding rock, which may be only partially folded 
or contorted, and connecting this with another spheroidal mass. A very similar example, on 
a small scale, may oft6n be seen in a very curled and gnarled plank or stick of timber. 
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24 . 



This portion of the rock, as it appears in the vicinity of Rochester, is grey and subcrystal- 
line, very hard and tough, exceedingly irregular in its stratification, and difficult to quarry. 
Sometimes for a short distance the strata are regular, and then separated by seams of shale, 
and again all trace of stratification is lost, and the whole assumes the contorted and concre- 
tionary structure. It contains numerous cavities partially filled with crystalline materials, 
such as dogtooth and rhomb spar, gypsum, and more rarely sulphate of strontian and the sul- 
phurets of lead and zinc. In many instances, these cavities present a partially decomposed 
organic body, as a Favosite or some other coral, which seems to have formed the nucleus 
around which the stony matter accumulated. Sometimes the remains of these are distinctly 
visible ; at others, they are entirely obliterated, the form of the cavity being the only evidence 
of their having existed. 


25 . 



In the accompanying illustration, which represents the remains of a Pontes, the transverse 
laminae, indicating the stages of growth in the coral, are distinctly preserved,* while all the 
intermediate parts arc removed*, only a few calcareous crystals remaining in the spaces. 

The succeeding portion of the rock, here as elsewhere, is of a grey or greyish brown color, 
often darker on first exposure, but always weathering to the grey shapeless masses, seen 
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abundantly scattered over the surface. This part likewise exhibits numerous irregular cavi- 
ties, with calcareous spar and fluate of lime, and blende is more frequently found here than 
below. Nodules or accretions of light -colored brittle hornstone occur every where ; and the 
fossils are often silicified, and stand out in relief upon tnc surface. The Catenipora rscha - 
roidcs marks this part of the rock, though it is often nearly destroyed or absorbed ; still, a 
careful examination will enable one to detect it, and in more favorable situations line speci- 
mens are obtained. It is this part of the rock which appears at the rapids on the Genesee 
above Rochester, and elsewhere both on the east and west sides of the river. There are 
usually some thin-bedded regular strata above this, which arc mostly used for burning to lime ; 
the concretionary and irregularly stratilied portions of the central division being too impure, 
and too difficult to be quarried for this purpose. The upper strata are not only readily quar- 
ried, hut are easily broken into fragments of suitable sizes, it breaks with a dull sound, and 
presents a slightly uneven fracture. 

The lithological characters alone of the two upper divisions are every where sufficient to 
distinguish this part of the rock from all other limestones in the Slate ; these arc, its brittle 
nature, the glistening surface of the minute crystalline lamina? of which the mass is com 
posed, and its harsh or apparently siliceous character. 

The characters, as described at Rochester, are the prevailing ones, for a great distance 
westward. The dark-colored mass, however, above the beds of passage or hydraulic lime- 
stone, thins out, and its place is occupied by a light grey crinoidal limestone, sometimes 
composed of extremely comminuted particles, at others exhibiting portions of the crinoidal 
columns and other fpssils. 

The following arrangement will enable the reader to bear in mind the different parts of this 
division, which arc persistent over a large extent of country, and seern worthy of being no- 
ticed, as the mass is so variable in its different parts that it cannot well be described as one. 

•k Thin -bedded dark grey or brownish limestone. Few cavities. Highly bituminous. Sometimes 
contains nodules of hornstone. * # 

4. Thick-bedded dark or bluish grey limestone with irregular cavities, and often siliceous accretions, 
or hornstone. Surface very ragged from weathering. Highly bituminous. 

3. A lighter colored subcrystalline mass, very irregularly stratified, contorted and concretionary. 

2. A bluish grey subctystalline mass, mostly thin bedded, and separated by scams of dark shale. 

1. Grey or bluish groy siliceous limestone ; hydraulic limestone, or beds of passage from the shale 
below. 

Few points west of Rochester offer so good an opportunity of examining all the parts of 
this limestone in the order of succession. It is exposed and quarried at numerous places, 
which will be noticed under the description of the v>cks of Monroe county. 

In the town*of Ogden, the lower part of the limestone, or that following the hydraulic layers, 
is charged with fossils, (principally Atrypa \ nd fragments of the* Trunerus.) The rock con- 
taining them is extremely thin bedded, though* a pure limestone. The upper pajrt of the rock 
in the same town is extensively developed, and appears in very heavy strata, abounding in 
coralline fossils. 
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In the next town westward, there is a light grey crinoidal limestone, which, frgm examina- 
tions made elsewhere, is found to come in above the dark compact beds on the Genesee, and 
below the concretionary mass (No. It is abundant in loose fragments on the surface, but 
cannot be seen in place except in one or two instances. It is wrought as a fire-stone, and, 
from its porous nature, serves the purpose very well. It becomes more developed farther 
west, forming the beautiful and durable crinoidal limestone of Lockport, and extending to the 
^Niagara river. 

In the south part of the town of Sweden, the upper strata of the limestone contain an abun- 
dance of coralline fossils, which, from the weathering of the surface, stand out in bold relief, 
exhibiting their structure in a most perfect manner. The best specimens can be obtained 
from the loose fragments, which arc strewed over the surface in great profusion. 

In its extension through Orleans county, this limestone forms two distinct terraces ; the 
more northerly one being produced by the lower part of the rock, and the southern one by the 
higher strata. Its northern limit is from the town of Sweden to Clarendon centre ; thence by 
the south side of Jefferson lake, it continues west turning a little southward, and passes two 
miles south of Albion and about the same distance south of Medina. The southern terrace, 
or outcropping of the higher strata, is about two miles farther south. 

In its lithological characters, this rock suffers little change throughout this county. Its 
lower portions retain the character of a siliceous limestone, which. continues, though somewhat 
unequally developed, as far as the Niagara river. At Shelby falls, in the town of Barrc, it is 
unusually thick, and well exposed. From the former place the stone has been burned, and 
proved a good hydraulic cement. The crinoidal portion of the mass, wlpch is so extensively 
quarried at Lockport, docs not appear so well developed in Orleans county, though it exists 
in all localities, having the same characters as in Monroe county. The quarries in this rock 
afford an abundance of good building stone, and lime, and it is easily accessible throughout 
the whole length of the county. In consequence, however, of this range passing from two to 
four miles south of the canal, and all the large*villages being along the line of the latter, there 
has been little inducement to open extensive quarries, as stone is more readily supplied from 
other points. 

In Niagara county, this limestone passes through the towns of Royalton, Lockport, Cam- 
bria and Lewiston, and extends into the next southern range of towns. § Its greatly increased 
thickness has rendered it an efficient protection to the shale beneath ; and this, instead of 
being worn down and spreading out over a broad surface, as in the eastern part of the district, 
forms only the northern slope of this great escarpment, often presenting a width of less than 
one quarter of a mile. This strongly marked feature of the country on the west of the Gene- 
sec is entirely lost on the east, from the thinning of the limestone. Nearly the whole width 
of the formation in Niagara county is of the limestone ; while at the east, the shale covers the 
greater extent of surface occupied by the group. 

The two sections of Lockport and Niagara* the one an artificial and the other a natural one, 
exhibit not only the limestone, but the whole group to the greatest possible advantage. At 
Lockport the shale, as elsewhere, passes into beds of impure siliceous limestone ; and these, 



upwards, art succeeded by a- pure craaidnl Ikhfestpne* $So abrupt is this 
change, that specimens can be Selected, exhibiting. both rocks ih Connection, as if one deposit 
had Succeeded the 'otl^er instantaneously, allowing no lttse of time and no intermixture of tlie 
two. . ' ’ , ■* , '■ * ‘ , ♦ »’ 

’ This is a continuation of the light grey crinoidal limestone which first appears in Monroe 
county, but it has become much thicker and more compact. Near Lpckport it is often varie* 
gated with red, from the stems of crinoidea which are thus colored. These again lose then 
color, and the mass is grey. At this place the rock is thick bedded* and in regular courses ; 
it is readily wrought from the quarry, and forms one of the best and most durable materials 
for construction which the State affords. It has recently been extensively quarried for the 
enlarged locks upon the Erie canal at this place; 

The following is the character of the different beds, in the descending order, the lowest 
resting on the impure hydraulic limestone. (The numbering is from the lowest upwards.) 

5. Thinly laminated blackish grey limestone, with thin lamincD of bituminous shaly matter; tlie whole 
exhibiting a tendency to a concretionary or contorted structure, and the surface of tho layers 
marked by small knobs or elevations as represented in woodcut No. &9. 

4. Greyish brown bituminous limestone, the lower part with irregular cavities containing spar ; this 
passes upwards into more regular beds of a dark color, containing few cavities, but marked by 
the presence of blende. 

3. A dark colored limestone, with cavities and veins of spar, often concretionary. 

2 . Irregularly thick-bedded limestone of a light grey color, with numerous cavities, containing spar, etc. 

1. Encrinital limestqpe, often beautifully variegated with red ; entirely composed of encrinital columns 
and other fossils, which are always broken and worn. 

During the period of the deposition of this limestone, the condition of the ocean seems to 
have been favorable to the production of corals, as is indicated by the immense number 
crowded together in the central portions of the rock. Their partial or entire destruction as 
before described, and their replacement by crystalline matter, renders them a less prominent 
feature than they otherwise would be. Few shells appear to have lived after the deposition 
of the lower strata ; or if they existed, their forms have become obliterated. The broken and 
worn fragments of corals and crinoidea indicate, during the earlier periods, a condition of shal- 
low water, as of a coral reef approaching the surface, where the fcrce of the waves destroyed 
all except some of the more solid forms. Subsequently the water seems to have deepened, 
and the comminuted matter, produced by the action of the waves upon the higher portions of 
the reef, settled down in the fqrm of fine calcareous mud, enveloping the living corals at the 
bottom** Toward the eastern extremity of the formation all these forms 1 disappear, and 4 the 
lftpestone is composed ofj what we may suppose to b.e, the finer mud derived from tha de- 
struction of the corals farther west; The conchtipni therefore, or the .depth of water at the, east, 
prevebtecl the growth of cpraUtmes ; while in the west, all cifoumstances were favorable to 
tbMeir ; . * * 

: * - 
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Jflhe cHnoidal mass forms the capping of the terrace every when* ^ Lock- 

Pott, and is the same in which all the quarries of importance are situated’. It varies m texture 
•from fine grained, where the nature dtf the component parts can scarcely be detected, to that 
Se the stems are several inches ixTlength. Where weathered, these stems stand out upon 
the surface in strong relief, forming beautiful illustrative specimens for the cabinet. , Plates 
<if file Caryocrinus ornatus, and fragments of corals, frequently occur together. The wo 
"•Put No. 26 is an illustration from a specimen found near the village. 



Fragments of Encrinitdl columns Limestone. 

» 

These stems lie in the greatest possible confusion, and many of them are much worn. 
Perfect fossils are rarely found in this rock, all the materials having evidently been triturated 
by the waves for a long period, while they formed a calcareous beach or bar rising to neaj 

the surface of the ocean. a 

The succeeding mass contains a great abundance of corallines; some of them in the position 
in which they grew ; others turned upon their sides, or entirely reversed. Many of these are 
in a ver/perfect condition ; others are partially destroyed, and crystalline matter has taken 
their place. The greater nupiber apparently belong to a species of Forties of very .delicate 

structure. • . • * ; 

In the third division the cavities arc more abundant ; and we often find, that*stu;rounding the 
edge of these, a portiqn of the .fossil still remaining, marks its former extent. In othet cases 
a miss of coral is partially dissolved, .with crystals of selenite penetrating it in aj^j^ection. 
Agajn the coral is almost completely blended, with the selenite, as if itJbad bfeen^endered 


M 


nearly fluid change took place. Masses of thecoral oilen present cavities, 'from 

which ciystalsj ten dissolved, leaving the spaceswith their sides as plane and. smooth as 
if cut with some sharp instrument. These examples ; iow how limited may be the influence 
producing such changes. No effect appears to have Wen produced in the least beyond the 
edge of the crystal, or the space it once filled ; but by whafc means solution could take place 
in right lines, it is difficult to explain. The coral in many such cases has scarcely suffered 
any change from its living slate, presenting the same porous structure as recent specimens. 


87 . 



The illustration represents a specimen of Porites with linear cavities, from which crystals 
of selenite or some other mineral have been dissolved. The cavities here shown are jtfjy 
actual size; in this instance being small, but in others they are several inches long ; and I have 
«een a large hemispheric mass of coral completely divided by a plate of selenite, half an inch 
thick, its limits perfectly .defined. Some portions of this selenite still retained the markings 
o£ the coral, which.apparently was not entirely converted to the sulphate. 

An appearance very similar to this occurs in the Water-lime group, and also in the shaly 
limestone of the Onondaga-salt group. Numerous linear cavities present themselves upon the 
surface, generally offering no evidence of having been filled ; but in some instances, .where 
there has becii no exposure, and moisture has had no access, they are still filled^ with crystals 
of*sulphate of*b!aryta. Specimens have been obtained where the exposed edges were covered 
with cavities, vphile the fresh surface presented innumerable acicular crystals imbedded in the 
rock** Tn these cases, we may suppose the cfystala to have been segregated during, the so- 
lidification of the mass. But we* cannot account in the same way for the cavities in the coral, 
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ndrTor the pretence of crystals ; for these could only have taken -placej^pfQe growth anU 
formation of the solid structure. 

Both in this and the next succeeding division of the rock, spheroidal cavities are scattered 
in great profusion, and without order. Certain layers, however, yield the finest specimens of 
dogtooth spar, and others of pearl and brown spar ; while the selenite and sulphate of stron- 
tian are. confined to one or two strata, and are rarely found elsewhere. These facts are of 
^tcrest, and future investigations will probably reach the true cause, whether it may have 
been in certain genera or species of corals, or from other sources that the sulphates resulted. 
The anhydrous gypsum which occurs in this rock, fills cavities in a mass lower than the sele- 
nite and sulphate of strontian, and principally below the spar, though often occurring with the 
latter. 

Besides the tendency to spheroidal or concentric concretions, there is sometimes a tendency 
to a thickening of the strata, probably due to the same influences, and which often produces 
apparent undulations in the succeeding ones. An example of this kind is given in the following 
woodcut. It appears in tlie bank of the canal two miles south of Lockport. The elevation 
is entirely produced by the thickening of the mass, the strata being horizontal below. The 
succeeding strata are seen to thin out as they approach this itfecker portion. 


28 . 



Farther south the higher strata seen in this illustration disappear, and a mile beyond this 
point some still higher rise above the level of the canal ; these. constitute the terminal portion 
of the ro8k. They arc thinly laminated, from the intervention of a black bituminous' shaly 
matter. The layers are jail curved, the extremities betiding downward. The surfaces are 
again covered with little knobs or incipient concretions, the convex upper sjirfece of each 
having a corresponding concavity on the under side ; presenting, an appearance |is if impressed 
with the fingers while in a yielding condition. These appear like wh&t may sometimes be 
seen in a semi-fluid viscid mass when heated,, or from which gas is evolved, raiding the sur- 
face into a great number of small bubbles. Tj^osfe upon the stone, however, are infinitely more 
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numerous andt^r than anything of this kind. .The following woodcut is an iUustration, 
* reduced one half, ”ifroin a specimen from this locality : 

29 . 



Concretionary structure in the strata south of Lock port. 

• • 

It will be observed that the^c elevations are not all circular, but often Confluent, formic 
little rounded ridges, sometimes several inches long, and again interrupted. The knobs ~i?i 
like manner are often arranged in lines, and they not unfrequCntly present themselves in 
quincunx order. , # 

I have seen an instance in the same rock where several knobs became enlarged and much 
elevated, breaking through the superincumbent laminae ; and the surface of the shaly matter 
at the junction presented the smooth and striated appearance common, where one hattfd surface 
moves over anothqjp,. as in the sides of faults in strata. 

At Porter s quarr^, one mile east of Niagara Falls, the structure, though somewhat different 
from that of th^same^ strata at Lockport, exhibits the influence of similar causes. The whole 
is thin bedded, and arranged in curved or dome-shaped layers, the ends bending downward, 
and continuing for many rods with the same regularity as in the figure. In some instances, 
for a short distance, the layers are much more^abruptly curved than in this illustration. 
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Curved slrntar— Porter's <piarry t Niagara Falls . 


The woodcut represents the strata as they appeared, looking in the direction south by cast, 
and against the edges of the layers, which are crossed by verty^ joints, having a direction east 
by northand west by south. The extent of each curve one to two feet ; sometimes a 

single 'oiffi divides and forms two. There is here no evidence <)f a breaking up of the strata 
below, and consequently there has been no uplifting process to produce these curvatures. It 
appears rather due to the accrclionary force, which induced a tendency to curving or folding 
in the laminae throughout the mass, operating with great uniformity and over a wide extent. 
These curves seem due to like causes with those small ones at Lockport, which are usually 
less than Qnc inch in diameter. • 

There seems no reason to doubt that all these appearances are due to the same action which 
produces well-defined concretionary forms in other situations, and under more favorable, cir- 
cumstances. The oolitic and concretionary character of this formation in some parts of the 
Third District, seem to be represented in a great degree by what is here exhibited in the 
terminal ‘Strata.'. ' v 



j*e same structure exhibited in the two last illustrations occurs in the Third District, ai 
illustrated by the following woodcut from Mr. Vanuxem’s Report : 
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The drawing fig. I, is from a specimen, and of the natural size. The curving of iho lamina 
js precisely as in the quarry at Niagara Falls, and intermediate between that and those of 
Lockport, where they are much smaller than in this, figure. In a few instances at Rochester, 
some thin strata exhibit the appearance' represented in figure 2, where the rock, after being 
partially hardened, was broken up, and again cemented. The cementing matter is usually 
crystalline. These appearances are more common in the central portions of the rock, and 
are not seen in the higher strata. 

The lower and middle portions of this limestone, in addition to the regular scams or divi- 
sional planes, often present a kind of undulating scam or suture, the projecting portions of one 
layer closing into corresponding depressions in the other. These, from being scarcely visible, 
beebme of considerable magnitude, and the projecting portions on either side an inch or more, 
and even live or six inches in length. These have been compared by Mr. Vanuxeni* to the 
sutures of the skull, which they often resemble. When separated, the surfaces present a 
parallel fibrous or striated' appearance, and are frequently covered with a film of carbonaceous 
matter. These appearances, which occur not only in this rock, but in the water lime and 
some of the higher rocks, were, termed by Prof. Eaton, Lignilitcs, from their resemblance to 
woody fibre. They are not alWttys.,at the junction of tw.o layers, or as forcing a, division, 
but frequently penetrate the solid stratum, and are separable, appearing like a wooden pin 
driven into the mass. Again they divide the rock into columnar blocks of variable dimensions. 
The illustration No. 32, is from a specimen where the striated surface is eight inches long, 
and has separated a portion of the rock into an irregular column. 



* Annual Report ofU)« !lVird Diittict, for 1838, p. 271. 
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& yjfr. Vanuxjem suggests that this structure; is duato tlje crystallization of sulphate of mag- 
nesia in the fibrous form, which penetrate^ the rock, and produced the striated surfaces ; that 
it has since been dissoh^cl, and thatprobably:the same water which dissolved the saline matter 
deposited the carbon which invest^ the surfaces. W&fmd in many instance ^ yrhetfkdfyig struc- 
ture occurs, that thfc interstices arc still occupied' bicarbonate of lime in long fibr^tcl^ftala ; 
and it is suggested whether this mineral, as well ai some Others, may not have bcen t|^|e|U£c 
*of their production. These appearances are very obvious in many places where 
l)een a fresh exposure, and weathering removes tlie carbonaceoqs matter.*, .. 4 


Topographical features. — In the eastern pa^of the district the limestone is thin, ofeiing 
little protection to the shale, which is consequehfly Wotnli down to a very gentle inclination, 
presenting a much greater breadth of surface than farther wesif The limestone, becoming 
thicker in the same direction, occupies a broader spStefy while the shale is seen only in its 
outcrop. The nature of the two masses has given origin to muel$ interesting scenery along 
its northern margin ; every stream crossing it has its rapids or cascades. The fall and deep 
gorge at Wolcott village is the first of importance within the^Listrict. Several points of minor 
interest occur between this and theGenesee river ; but. ^OT|,ji^e great accumulation of drift, 
and the 5 a isence of large streams, the rOcks a^e not well expokeil; On the Genesee, the group 
gives origin to the upper fail at Rochester, the rapids above, and the cliffs below, which to- 
gether display both divisions in great perfection. The falls at Shelby, three miles south of 
-Medina, on the Oak-orchard creek, are over the lower limestone and shale of this group. The 
“ mountain ridge,” before alluded to, continues a distinctive feature of the scenery from the 
Genesee to the Niagara river ; and* the numerous deep and picturesqu engorges in the margin 
of this cliff sufficiently indicate the former existence of streams of great magnitude, or an 
, excavating power operating from the north. 

j* .‘^Finally, this group gives rise to the grand Falls of Niagara, the wonder of the world, and 

P onument by which to measure its periods, ^ and enable^ man to compare the past, 
d the future, and thence deduce the formula for determining thty'duration of 
eiss, which are now only known by the exhibition of phenomena which cannot 
Ipv cqppu^ation of tune in human periods. # 

f localities. — The principal localities have been enumerated in the description of the group*; 
a fcjjr of tifeae will give the observer an acquaintance with the variations in character which 
the rock assumes in its western extension. The moat eastern localities are in the towns qf 
Wolcott^&lJutier,' the former exhibiting the shale, and the latter the limestone. In order to 
observe the %rad^tK Changes which the limestone undergoes before itaiull development at 
iiockpoxt anti NiagauK/Stpilb, a few other . localities In Wayne county shllid be examined, as 
the quarries in the towns;of Williarqsoo ahd Marion, * Along the Genesee at Rochester we 
Anyone of the best exposur&ja’'^^l^}i dist^bt,: and this is a very desirable point for in- 
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vestigation. At this place, its characters are intermediate between those m Wayne county 
and Niagara. In the towns of Ogden and Sweden, the limestone presents some interesting 
features not observed, at Rochester. In the towns of Clarendon and Barre, and at Shelby 
falls, as well as at many other localities in Orleans county, there are good opportunities for 
investigating the rocks of this group. 

The vicinity of Lockport will give the geologist, or the student, all desirable information 
regarding this interesting group of rock3 ; but he must still visit Niagara, to see them in the 
locality which will be remembered and known for many thousands of years. The rocks of 
the Niagara group are exhibited along the whole of the immense gorge or chasm of seven 
miles below the Falls ; at first near Lewiston forming about one hundred feet of the upper 
part, and at the Falls being all that is visible above the river below. 

The section of the Niagara river from Lewiston to the Falls (Plate 3), is a transcript of the 
eastern bank as seen from the Canada shore, and exhibits the order of arrangement among 
the strata in a perfect manner. At the brow of the terrace above Lewiston, the shale of this 
group is seen to succeed the Clinton group, and is capped with a few feet of limestone. 
Thence it dips gradually southward, the limestone increasing in thickness all the distance to 
the Falls, where the shale, from being two hundred feet above the water as at Lewiston, has 
approached to within a few feet of it. The river descends in this distance about one hundred 
feet ; and the level is continued in the section from Lewiston, showing this depth of water 
below the Falls. 

The same order of succession is exhibited at Niagara Falls as at Lockport; and by de- 
scending the staircase to the ferry, or at Goat island, the character of the strata may be seen 
as far as the shale. The upper part of the limestone, however, is not there visible, the highest 
seen being the dark brown mass below the upper one. The terminal portion of the rock is 
seen nearly a mile east, at Porter’s quarry. 

Thickness. — The thickness of the shale of this group suffers little variation throughout the 
district. At Wolcott, its thickness, ,by estimation, is little less than one hundred feet ; at 
Rochester, it is of about the same thickness ; at Lockport, it is eighty-one feet by actual 
measurement ; and at Niagara Falls, and along the river, it preserves the same, not varying 
more than one or two feet. The limestone is apparently not more than thirty or forty feet 
thick in Wayne counfy, but gradually increases westward, being about seventy or eighty feet 
at Rochester, and one hundred and sixty-four feet at Niagara Falls. This thickness at Nia- 
gara is obtained by measuring the perpendicular bank at the Falls, and levelling from thence 
to Porter’s quarry, nearly a mile east of this point, where the higher strata are seen. 
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Mineral Contents of the Group . 

In this group, we find a greater amount and variety of crystallized minerals than in all the 
other rocks of the Fourth District. The absence of disturbance, or the influence of hypogene 
or mctamorphic masses, leaves the rocks of this district comparatively barren of simple mine- 
rals, which, under favorable circumstances, would have been largely segregated, as we find 
them in some of the lower strata, when in the proximity of crystalline rocks. 

From the decomposition of the shale, results sulphate of magnesia, sulphate of alumina, 
and muriate of soda or common salt, which are found in sheltered situations along the banks 
of the Genesee and Niagara rivers. Sulphate of alumina, in beautiful efflorescent forms, is 
produced from the upper part of the shale during the process of calcination. Nodules of 
gypsum, usually replacing some organic body, are of frequent occurrence. The superior 
extremity of the Caryocrimis or/utlus is frequently filled with snowy gypsum, sometimes the 
plates remaining, but a little separated ; at other times, they have entirely disappeared. ]\lore 
rarely, cavities are found lined with dogtooth spar. In the upper part of the shale, and lower 
part of the limestone, green carbonate of copper is frequently found. Iron pyrites is univer- 
sally diffused through the shale, and hastens its decomposition. 

It is in the limestone, however, that we are to look for the minerals so characteristic of the 
group. The abundant cavities or geodes, resulting in part, if not entirely from the decomposi- 
tion of fossil bodies, are always lined or filled with some crystallized mineral. The most 
abundant are dogtooth spar, pearl spar, brown spar, selenite, sulphate of strontian or eelestinc, 
anhydrite, and more rarely fluor spar, crystallized zinc blende and galena. These minerals 
are variously grouped and associated ; the more common forms, however, are found in all 
situations in the rock, while others are confined to a single stratum or two. 

The calcareous or dogtooth spar is usually of a yellowish color,. and in small crystals. The 
fluor spar is in small cubic crystals of a delicate straw color. The blende is often associated 
with pearl spar, some portions of the rock having all the cavities lined with the latter mineral, 
to the almost entire exclusion of the dogtooth spar. The latter is more abundant in the darker 
colored limestone, overlying the light grey which abounds in pearl spar, and is frequently 
associated with the latter of a delicate pink color. 

The celestine often occurs in beautiful groups of crystals, penetrating masses of selenite. 
Fine specimens of the latter are frequently obtained where the spars are enclosed in the 
transparent mass. 

Zinc blende is more common in the higher dark-colored portions of the limestone, and above 
the point where the greater quantity of spar and other minerals occur. It is that part of the 
rock which forms the margin of the cliff^at Niagara Falls ; and here as well as at Lockport, 
this mineral is common, though the quantity is not great. Galena often qccurs associated 
with the blende, and sometinjes in a lower situation ; il is seen in small masses, but more 
generally in threads or thin veins, often apparently as if filling fissures. I have obtained spe-. 
cimens of this kind at Rochester, where, on fracture, the two sides of the stone presented a 
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ihin film of the ore. In excavating the limestone near the Whirlpool, specimens were obtained 
which were crossed by numerous thin veins, sometimes one-eighth of an inch thick. I was 
also informed, that during the excavation of the Eiie canal at Rochester, several hundred 
pounds of galena were found in a single cavity. This is perhaps not improbable, and the. 
eclestine and gypsum sometimes occur in masses of nearly equal weight. 

In some of the geodes, and among the crystals of calcareous spar, there occur long pris- 
matic crystals of a dark brown color, which appear like black hairs ; they arc attached to, or 
penetrating the calcareous crystals. This mineral lias usually been referred to Rutile, but 
I)r. Beck regards it as Admit v. 

Iron pyrites occurs in the limestone, as well as in the shale ; but in the former, it is usually 
in nodules or irregular masses. 

Native sulphur is of common occurrence in the small cavities in the cnerinital limestone at 
the Cold-spring quarries, two miles east of Lockport. 

Calcareous tufa is formed in many situations, where water, percolating through the lime- 
stone, finds an outlet in the shale. The deposition forms in the fissures of the rock, and finally 
accumulates in large masses projecting from the sloping edges, until from its increased weight 
it falls down. Instances of this kind may be seen in the banks of the Genesee below Ro- 
chester, and in similar situations at Lockport and elsewhere. 

Springs charged with sulphuretted hydrogen occur both in the shale and in the limestone, 
though not usually very copious. The localities of some of these will be enumerated under 
the respective counties in which they occur. 

Springs. — From the nature of the two rocks forming the group, the line of junction every 
whore gives origin to springs, which How over and fertilize the northern slope of the escarp- 
ment. The limestone, from the numerous vertical joints, is pervious to water ; and toward 
its northern limit., the soil is often dried in consequence. The shale, from being impervious, 
holds up the water thus falling upon it, and from the southern dip, operates as a reservoir, 
affording a constant supply in the springs which break out along its northern edge. This 
character is more obvious in the western counties ; while farther east, from the more gradual 
slope of ihc shale and thinning of the limestone, the springs rarely appear on the surface, but 
the water is disseminated through the soil. 

• 

Agricultural characters \ — The two members of this group arc marked, to a considerable 
degree, by a diffeience in the soil. The destruction of the shale has given rise to a clay, 
which, mingling with the more sandy production of the Medina sandstone on the north, has 
produced a soil of unequalled fertility ; and there is rarely, if ever, to be found a better wheat- 
growing soil than the portion overlying this rock. In some places it has a greater amount of 
argillaceous matter than is desirable, and forms a stiff soil ; but where the slope of the surface 
is sufficient for effectual drainage, it produces no inconvenience. 

The soil covering the limestone, particularly where it is a li title elevated above the country 
on the north, is of a loamy character, the argillaceous nature of the mass below having had 
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little influence. In many places, however, for a small extent, the surface is clayey, and even 
extremely so, as if the materials of the lower rock had been deposited upon the higher. An 
example of this kind occurs a little west of the village of Lockport, where the limestone is 
covered by a clayey soil, while, a mile or two further east, the soil is a light loam. The 
latter character also prevails in some places near Rochester, and at other points along the out- 
crop of this limestone. This character of the soil, together with the rapid drainage to which 
it is subjected, from the fissures or joints in the limestone, as well as the proximity of the rock 
to the surface, has given rise to a different growth of timber, which everywhere marks the 
limestone terrace. While the country on the north and south sustains a forest of maple, 
beech, elm, ash, and the associated forest trees ; that along this limestone is indicated by oak, 
chesnut, and others of the same nature. 

Following the slope of the limestone southward, the soil becomes more clayey, and the 
surface more level. 


Organic Remains of the Niagara Group. 

One of the most striking features of this group, and particularly of the shale, is its vast 
number of organic remains. Shells and trilobitcs are the most abundant forms, though several 
species of Crinoidea are common. Corals of different genera and species are the predomi- 
nating forms in the limestone, while shells and trilobites are rare. In this group in the Third 
District, organic forms are rare, few species only being known ; while they become more 
abundant in Wayne county, constantly increasing in a westerly direction as far as Lockport. 
Along the Niagara river the means of examination are limited, notwithstanding the fine natural 
section ; but in all accessible localities, the same fossils are found as elsewhere. 

We have, in the shale of this group, no less than six species of Trilobites and nine species 
of Crinoidea, with as many shells, which occur in no other group within the district, and have 
not been seen in any other rock elsewhere in tjie State. , 

The partial or entire decomposition of the corals in the limestone has, in a great measure, 
prevented their affording the characteristic distinctions they otherwise might have done. 


TRILOBITES. 

Among the Trilobitcs, the following are known as characterizing the shale at Rochester, 
Lockport and other places. Two other species are known in this group, which will be found 
figured in a lithographic plate at the end of the volume, and there is still a third form which 
has not been described. 
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1. Asaphus limulurus (Grkf.n, Monograph , p. 48.) — This fossil is known by the great 
length of the caudal 'extremity, which is often produced nearly an inch beyond the articula- 
tions. The form figured is the most common, and will be recognized as the most abundant 
of the Trilobitcs at Lockport. 

This species is remarkably similar in many particulars to the A. longicaudatus of Murchi- 
son, but differs from it in the shorter tail and the greater width at its base, being much less 
slender. It has also fewer articulations in the post abdomen, ten or eleven being the extreme 
number. With these exceptions, our fossil is very similar to the English one, and apparently 
holds the same place in the series, eminently characterizing the lower part of the Niagara 
group as that does of the Wenlock ; these formations of the two countries being equivalent, 
so far as we are able to decide. 

2. Head of Asaphus limulurus . — The head of this species being so abundant at Rochester 

and other places in Monroe county, where perfect specimens are rare in the ordinary expo 
sures of the rock, that it seemed desirable to present it as it there occurs. The eyes are 
usually detached, their form only being perceptible. The anterior portion of the buckler is 
produced in a blunt point, its posterior angles extending backward and terminating in acute 
points, which, da perfect specimens, reach to the fifth rib of the abdomen. Each side of the 
middle lobe of the head is marked by three indentations or furrows, the anterior one extending 
obliquely forward. , * 
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3. Calymene Niagarensis. — The middle Jobe of the head of this trilobitc is marked by 
three rounded protuberances on each side ; the front one very obscure, and sometimes scarce- 
ly distinguishable ; the posterior one very prominent. Eyes small, not reticulated, opposite 
the central protuberance of the middle lobe. It has thirteen articulations on the back, and 
eight in the tail. The surface is entirely covered with minute rounded tubercles. 

This fossil has usually been referred to C. Blumenbachii, as well as to the species in the 
Trenton limestone ; but our fossil differs from the last, in the more rounded posterior angles 
of the buckler, and in other particulars ; from the former it differs in being uniformly of the 
small size represented, in having but thirteen articulations in the back, and in the less pro- 
minence of the protuberances on the middle lobe of the head. It seems extremely doubtful 
whether all the figures given in the works of foreign authors under the name C. Blumenbachii,, 
are of that species. A form referable to C. Blumenbachii ( Silurian Researches , pi. 7, fig. 6), 
occurs in the Schoharie grit, and several fine specimens have been obtained by Mr. Gebhard 
of Schoharie. By reference to the table of strata, it will be seen that the fossil described 
holds a much lower position. 

Locality — Lockport, in Niagara shale ; also at Rochester and intermediate points. 

4. Bumastis Barrieiisis (Murchison, Siluriaji Researches , p. 656, pi. 7 bis, fig. 3, a, b, 
c and d; pi. 14, fig. 7, a and b). “Head round in front ; margin raised ; oculinc protuberances 
large, surrounded by a depression, on the edge of which, over the eyes, [are] two small ovate 
prominences ; in advance of the eye, and towards the margin, two slight hollows. Eye ap- 
proaching to semilunar, apparently smooth. The facial suture Iraverses the oculine pro- 
tuberances, separates the upper portion of them from the eye, and passes under the margin. 
Body with no true longitudinal furrows ; central lobe only just perceptible by a slight depres- 
sion in the body only. Ribs 10, those of the lateral lobes terminating in recurved blunt ends. 
Caudal portion round and smooth, without a trace of trilobation. Surface of the whole animal 
covered by extremely thin, apparently imbricated lamella, the edges waved or vermiform, the 
intermediate spaces studded with minute dots/' 

This trilobite is readily recognized by the similarity of the two extremities, which arc much 
more rounded than in Isotelus. It is known at the locality as the “ Double-headed Trilobite.” 
Our specimens are usually much flattened, and the oculiform protuberances scarcely elevated. 
Although there is no distinct trilobation of the body, there is usually a strong undulation in 
the ribs at the point between the central and lateral lobes. After the removal of the crusta- 
ceous covering, the body is sometimes seen to be covered with minute punctae. In our spe- 
cimens, the length of the body is from one third to two thirds the length of the caudal extre- 
mity : this circumstance, with the apparently more slender ribs, at first induced me to consider 
it a distinct species. 

Locality — Lockport, in Niagara shale. The head and caudal portions of .this fossil are 
often found at Rochester, and # in Wayne county, but 1 have seen no perfect specimens from 
these localities. 
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ilomulunutus duljihinufeplialua 


Ilomalonotus delphinoccphalus. ( Silurian Researches , pi. 7 Ins, f. 1 a, 1 h. Tnmerus 
delphmorrphalus , Gukkn, Monograph , fig. 1, p. H2.) — Head depressed, ovate, sub-acute, 
or rounded anteriorly; eyes prominent, rather small. Body composed of 13 ribs, with inter- 
costal plates; extremities of the ribs directed forward. Caudal extremity distinct, with 12 
ribs united, forming a solid crust ; tail acuminate. The whole surface is papillose, or sca- 
brous, and in the least exposed portions, this character is often preserved in great perfection. 

It is among the most common trilobitcs at Lockport. The specimen figured is two-thirds 
the natural size, and they have been seen of twelve inches in length. 'Hie young of this 
species, figured by Green, is often found, anti sometimes less than an inch in length. The 
name Ilomalonotus of Konig has precedence over that of Tnmerus , but the specific name of 
Green has been retained by Mr. Murchison. 

1 his fossil and the Diplcnra Dckayi have often been most unaccountably confounded with 
each other, notwithstanding their geological relations are so widely different. Dr. Green has 
quoted Lockport as a locality, where he remarks it is not uncommon. Rochester, in the same 
geological position, is also named as a locality. All the other places named as producing the 
Dip leu ra, are in the higher rocks of the system. The separated heads of these species very 
closely resemble each other, but the nature of the matrix is usually very different ; and during 
all the excavations at Lockport, I have seen nothing referable to the Dipleura. 

Localities—* Lockpdrt, Rochester, Sweden, Wolcott, and numerous intermediate points. 
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SHELLS. 

Strophomena (Leptama), an A Delthyris (Spirifer), are the most abundant forms usually 
seen. One or two species of Atrypa and Or this are scarcely less numerous. 

The following are the more common forms of Strophomena : 


35. 
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1. Strophomena subplana. 3. Strophomena Rtriata. 

2. S. depressa (lower valve). 4. S. transversals. 


1. Strophomena subplana (Conrad, Jour. Acad . Nat. Sci. Vol. 8, p. 258). This shell 
is distinguished by the sharp radii which alternate in size, and by the nearly flat valves. It 
often occurs in beautifully preserved specimens upon the surface of thin calcareous layers 
in the shale. When imbedded in shale, the radii are not so prominent. It is the largest 
species of this form in the group, but is often smaller than the figure. 

Locality — Lockport, Niagara, Rochester and Wolcott. t 

2. Strophomena depressa. ( Productus depressus , M. C. t. 459. Lcptmia deprcssa } Dalm. 
Swedish Transactions , p. 100, t. 1 , f. 2; His . Pet. Suec ., p. 69, t. xx, f. 3. Murchison, 
Silurian Researches , p. 623, pi. 1 2, f. 2.) — This shell is abruptly deflected in front ; the slight- 
ly convex or flat surface marked by six to cighj folds or undulations, which are crossed by nu- 
merous striae. The sides of the shell at the extremities, of the hinge are expanded into wings. 
This portion of the fossil is usually obscured by the matrix, which when removed displays 
the form as figured. 

The deflected portion of the shell is not as long, and the undulations not as numerous as in 
the figure of Mr. Murchison. Specimens from the same rock however, apparently of different 
ages differ in these particulars. The fossil commences its existence in the Clinton Group, 
becomes very abundant in the shale of the Niagara Group, and continues through sever.il of 
the higher formations. It occurs in every locality of the Niagara shale, though usually smaller 
than the one figured, and often apparently more circular. 

3. Strophomena striata , shell semi-elliptical, lower valve slightly convex, upper one flat, 
finely and equally striated, the striaj dividing ; a few punctulations appear netir the margin of 
the shell, which were probably furnished witja minute spines. The valves are usually sepa- 
rated and spread over the shaly laminae. Its delicate striated surface distinguishes it from 
others of the group. Locality — Lockport ; Rochester. 
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4. Strophomena transversalis. (Leptccna transrrrsalis, Dalm. 1. c. p. 109, t. 1 , f. 1 ; 
His. Pet. Succ. p. 69. t. xx, f. 5 . Murchison, Silurian Researches , p. 629. pi. 13, f. 2.) — 
Semi-circular, lower valve very convex, upper one very concave, finely striated, and marked 
with linear distant, elevated ribs; “hinge inflected; hinge line straight, equal in width to 
the width of the shell.” Our specimens arc smaller than the figure of Murchison, and less 
prominently ribbed. Locality — Rochester ; Wayne county, and more rarely at Lockport. 
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1. Deltliyris Niugarensis, 4 and 1 a. Deltliyris decemplicata. 7. a. b. c. Ortliis hjbrida. 

2 and 2 6. D. radial us. 5. Orlhin Flabelhdiru (a) ? 8. Deltliyris sinuatuu. 

3 and 3 b. D. ntaminca. 0 Ortliis canulis. 

1. Deltliyris Niagarensis . (ConrXd Jour . Acad. Nat. Sci . p. 261.) — Semi-oval; ven- 
tricose in the middle, (but generally flattened from compression) ; - ribs about twenty-two, 
rounded, not usually more than ten distinct on each side of the mesial fold, which on the 
upper valve is promjnent, rounded, and expanding towards the base ; whole shell covered 
with fine radiating striae, and usually a more prominent line in each depression between the 
ribs, the mark of which is sometimes left in the cast; hinge line shorter than the greatest 
width of the shell, rounded at the extremities. Width of the shell, one and a half inches ; 
length about one inch, but variable from compression. 

This fossil is peculiarly typical of the group, and will be readily recognized by its rounded 
ribs and finely striated surface, differing from alf others of the genus in this part of the 
system. 

Locality — Lockport, Niagara, Rochester,, afol less abundantly in Wayne county. 
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2 and 2 b . Dclthyris radiata. ( Spirifcr radiatus , M. C. t. 493. Silurian Researches , 
p. 624, pi. 13, f. 6.) — Semi-ova), ventricose, (often flattened from compression); shell 
covered with fine radiating striae, scarcely interrupted by lines of growth ; extremities of the 
hinge line rounded ; area moderate ; perforation small. 

Fig. 2 is from the shale and somewhat flattened ; 2 b, is from the succeeding limestone and 
is more ventricose, not having been compressed. 

This shell, in its various phases, resembles too closely the figures, both in the Mineral 
Conchology and the Silurian Researches to be referred to any other species. The descrip- 
tion in the latter corresponds with our largest specimens. It ranges from the iron ore beds 
of the Clinton group to the Niagara limestone, but is more abundant in the shale of the latter 
group. ♦ 

Locality — Wolcott, Rochester, Lockport, and numerous other points. 

3 and 3 b. Delthyris staminea , n. s. (References. Spirifer crispus ? Silurian System , p. 
621, pi. 13, f. 8. Dclthyris crispa , Dalm. 1. c. p. 122, t. iii, f. 6 ; His. Pet. Suec., p. 73, t. 
xxi, f. 5.) — Semi-circular, lower valve very gibbous, and produced into an incurved beak, 
upper one moderately elevated in the centre ; ribs, commonly two in the upper, and three in 
the lower valve on each side the mesial fold, crossed by numerous elevated, thread-like lines ; 
beaks remote, extremities of the hinge line rounded ; area large. Cast of shell smooth. 

This shell resembles the figure* of Spirifer crispus ? ( Silurian Researches.) Hisinger’s 
figure differs from Murchison’s and is less like our shell. I have obtained casts of a shell 
very similar, if not identical with this one, from the “ coralline limcslong,” below the water- 
limc at Schoharie. 

Locality — Common in the lower part of the shale at Lockport and Lewiston, less abundant 
at Rochester and Wolcott. 

4 and 4 a. Dclthyris decemplicata , n. s. Sub-triangular, gibbous, ribs ten, finely striated 
longitudinally, and crossed by undulating imbricated lamella?, which arc less prominent on the 
mesial fold; mesial fold of the lower valve deeply impressed toward the margin and elevated 
in front. 

This shell is distinguished from the last by the greater number of ribs, which are crossed 
by imbricated lamella?, while in D. staminea, these arc simple ‘elcvatfcd lines. From com- 
pression these two shells often approach each other in form. There are usually four ribs in 
the upper, and five in the lower valve, on each side the mesial fold. It much resembles 
Spirifer octoplicatus , M.*C. t. 662, f. 2 and 3 ; but the surface is striated,* the mesial fold is 
not plain, but the lamella? are less prominent than on the ribs. 

Locality — Lockport and Lewiston, occurring with the last named species, and more abun- 
dantly. 

• , 

8. Delthyris sinuatus . ( Tcrebratula sinudta, Sowerby in Linn . Trans . Vol. xii. p. 516, 
t. 28, f. 5 and 6 ; Delthyris cardiospcrmiformis , His. Antechn. Vol. iv. t. 7, f. 6. Dalm. sur 
les Terebra^ules , p. 124, t. 3, f. 7 ; His. Pet . Suec. p. 74, t. 21, f. 9. Spirifer cardiosper - 
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miformis , Von Buck, sur les Spirifers ct Orthis . t. 1, f. 7. Silui'ian Researches , p. 630, pi. 
13, f. 10.) Obco relate, deeply two-lobcd, striated longitudinally ; lower valve convex, with 
an incurved beak, upper one flat or slightly concave ; area triangular, large in proportion to 
the size of the shell. 

Our specimen is smaller than the one figured by Murchison, but it agrees so closely with 
his figure and description, as well as witli the figures of Von Bucli and Hisinger that there 
remains no doubt of its identity. This shell resembles the D. varica, Coniiad, Jour . Acad. 
Nat. Sci. Vol. viii. p. 262, pi. 14, f. 20 ; but in that shell the valves are nearly equally con- 
vex, and the hinge line less extended. 

Jjocality — Wolcott, Sweden, Monroe county. 

5. Ortlus Jlabellulum (a )? ( Silurian Researches , pi. 21, f. 8. O. caUactis? Dalman). — 
Semi-oval, with 24 to 28 simple, rounded, smooth radii, which are crossed by a few lines of 
growth ; the radii continue strongly marked quite to the beak, their breadth being equal to 
the spaces between them ; hinge line slightly arched, a little less than the width of the shell ; 
upper valve flat, the lower one slightly convex. Length 8 lines, width one inch. 

In Murchison’s figure the ribs are broader than in our shell ; the description corresponds 
with the exception that there are oftener 26 than 24 radii. I have seen a shell which is ap- 
parently identical with this one, from the limestone of the Clinton group, associated with 
Pcntamcrvs oblongus. It differs from a similar slvcll in the Trenton limestone in the greater 
number of radii, and the less convexity of the lower valve. The radii in the latter arc often 
bifurcate, while the^r are never so in the former. 

Locality — Lockport ; Rochester! 

6. Orthis canalis ( Silurian Researches , p. 630, pi. 13, f. 12, a.; also pi. 20, f. 8. Orthis 
clegantula > Dalman. Von Bucii sur les Spirifers ct Orthis , pi. ii, f. 3, 4 and 6). — Semi-oval, 
finely radiated, radii dividing towards the margin; lower valve very convex, with a produced 
incurved beak; upper valve nearly flat or witli a slight depression along the centre, which is 
rarely characteristic in our specimens ; hinge line shorter than the width of the shell. 

This shell is every where found in the shale of the Niagara group, and is one of its most 
characteristic fossils. It is somewhat variable in form, being often nearly circular ; and is 
evidently identical with t]ie figure of Murchison, and is probably the same shell figured by 
Dalman. Von Buck remarks in his description of this shell, that, it is found of precisely the 
same form as the Swedish specimens, but a little smaller ; at Castle Hill, Dudley, and at 
Wcnlock Edge, Shropshire. 

In the Delthyris shaly limestone of theNcw-York system, there is a shell almost precisely 
similar in form to this one, but more robust ; the lgwer valve is very convex, almost carinatcd 
in the centre, •the upper one slightly convex, and marked with a depression along the middle ; 
hinge line longer in proportion to the shell. *Thc similarity of form in these two shells which 
are really distinct, renders it a matter of interest to ascertain the relative position of the Swe- 
dish, English and American species, and whether the former may not be identical to the larger 
one here mentioned. . • 

• . 14 * 
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The Orthis strialuJa of the Trenton limestone differs from this shell in the less convexity 
of the lower valve, and in the more strongly marked radii which are crenulated, or crossed by 
elevated lamclhe which extend across the depressions between them ; the beak is less incurved 
and the shell more circular in form. 

Localities — Niagara, Lockport, Sweden, Rochester, Wolcott. 


7. a. b. c. Orthis hybrida. Silurian Researches, pi. 13. f. 11. Lenticular, radiated; radii 
dividing towards the margin, lower valve most convex ; upper one slightly depressed in front ; 
front rather straight or a little impressed ; area narrow ; hinge line short. 

The specimen figured is somewhat larger than the one in the Silurian Researches , but the 
more abundant form is like that. It is usually convex near the beaks and flattened toward 
the margin, the valves appearing equal. The shell occurs with O. canalis and the other forms 
here figured, few of them rising above the shale of the Niagara group, and none of them 
known above the Niagara limestone. 

Locality — Lockport, Sweden, Rochester and Wolcott. 

• 37 . 


Atrypa affinis. ( Terebratula affinis , M. C. t. 324, f. 2. 
A. reticularis , Dalman, Hisingkr, &c.) 

The illustration presents the common form of this va- 
riable species as it occurs in the shale of the Niagara 
group. The shell is marked by about twenty-four radii 
which bifurcate about one-third of the distance from the 
beak to the margin. The whole surface is closely imbricated by the projecting lamina} of the 
shell. This structure is visible in the enlarged portion. 

This shell is common in all localities and abundant in many places. It is usually much 
flattened, rarely presenting the rotund form of the figure. Several other species of this genus 
arc common in this group, and some of them Will be figured at the end of the volume. 
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1. Oibicula? squumiformis. 3 Orbicuia corrugma, 

2 Lingula lumellata. 4. Avioulu eumenruta* 


1. Orbicuia ? squamiformis , n. s. — Oval, depressed ; apex nearer to one extremity of the 
shell ; surface covered with concentric lines, which diverge on the posterior part of the shell. 
Shell translucent. Longest diameter of an inch. * 
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This fossil corresponds very closely with the Patella ? impheata ( Silurian Researches , 
p. 625, pi. 12, f. 14, a.). I had supposed it to be the young of fig. 3 ; but its oval form, and 
the lateral situation of the apex, preclude the idea. It occurs on the surface of the shaly 
laminae with other fossils, always presenting the appearance of a thin translucent scale. 

Locality- — Rochester and Sweden in Monroe county. 

2. Lingula himellata, n. s. — Oval, somewhat broader towards the base. Slid! covered 
with concentric, slightly undulating, elevated lamellae, wrinkled at the sides,- gradually rounded 
at the base. Leak sharp, scarcely elevated. 

Perfect specimens of this fossil are not of common occurrence. The surface is not striated, 
hut the shell appears as if composed of concentric laminae with elevated edges. 

Local itif — Lockport, Rochester, Sweden. 

3. Orhicula corrugata , n. s. — Orbicular; surface strongly wrinkled, and covered with 
finer concentric undulating lines ; muscular impression on the under valve very distinct, and 
often extending half way from the apex to the circumference. 

This fossil is easily distinguished from any other in the rock, by its orbicular form and 
wrinkled surface. I have seen one or two specimens which, exhibit the two valves only par- 
tially separated, and there seems no doubt of the propriety of its reference to this genus. 

Locality — Rochester, Sweden, Lockport, Wayne county. 

4. Avicula e mac c rata (Conrad, Jour. Acad. Nat. Sci . Vol. 8, p. 241, pi. 12, f. 15). — 
Lower valve, slightly convex, wider than high, finely radiated ; radii etpial, diverging toward 
the margin, crossed by elevated concentric lines, giving the whole surface a cancellated ap- 
pearance. Upper valve smaller, nearly flat, plain, or with a few concentric, lines, and some- 
times a few radii on the posterior wing; posterior wing acutely angular ; anterior one slightly 
rounded at the extremity, very short. 

From some specimens, it w r ould appear thafc the radii on the larger valve become obsolete 
with age, as several large valves havfi been seen without them. 

Locality — Lockport, Sweden. 

30 . 



1 and 2. Em.ti.jih.ilus . 3. Comulitea arcuntu*. 
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1 and 2. Euomphalus hemisphericus , n. s. — Convex, hemispherical ; volutions about four, 
crossed by striae and elevated lines of growth. 

This fossil usually occurs as a cast in the Niagara limestone, and consequently the charac- 
ters of the shell arc not perfectly known. 

Localities — Rochester and Lockport, in limestone. 

3. Cornulites arcuatus (Conrad, Jour. Acad . Nat. Sci . Vol. 8, p. 276, pi. 17, f. 8). — 
Conical, rapidly attenuated ; composed of a series of cup-form disks, placed above and in- 
serted within each other at the margins. 

The annulations are more rounded than in C. serpularius of the Wcnlock limestone (See 
Silurian Researches , p. 627, pi. 26, f. 5). It is easily distinguished from any other fossil in 
the group, or even in the system. It occurs in single specimens at Rochester in the lime- 
stone, and at Lockport in groups, in cavities which arc partially filled with spar. The fossil is 
usually nearly destroyed, its form being left invested with crystals, and sometimes a small 
central tube or sipliuncle? is all that remains. 

40. 




1 

1. Orthoceras annulatum. 2. Conularin quadrisulcatn. 

1. Orthoceras annulatum ? — Very gradually tapering ; ornamented with transverse rings, 
and numerous undulating lines; siphuncle central. Diameter 1$ to 2 inches.* 

In many respects, this resembles the figure of O. annulatum ( Silurian Researches , pl.*9 f 
f. 5); and more nearly the figure of the samq in Mineral Conchology , t. 133; but it is de- 
stitute of longitudinal furrows or arched laminin. Since, however, that species is variable in 
its characters, it may be the same. The specimen figured is a flattened fragment from the 
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shale, and is one of the ordinary fossils of the group, bring found in all localities. In speci- 
mens from the limestone, the annulations are stronger and more acute. 

Locality — Lockport., Rochester, Sweden, Clarendon, in shale and limestone. 

Several other species of Orthocene occur in this group, among which arc forms closely 
resembling, if not identical with 0. virgatum (Silurian Researches , pi. 9, f. 4), or O. undu - 
latum (Mineral Conchology , t. 59), and O. imbricatum (His. Pet. Suec. p. 29, t. ix, f. 9; 
and Silurian Researches , pi. 9, f. 2). 

2. Conularia quadrisulcata? (Miller, M. C. t. 260, f. 3 and 4 ; His. Pet. Suec. p. 30, 
t. x, f . 5 ; Silurian Researches , p. 626, pi. 12, f. 22). — Conical; crossed by obliquely 
transverse furrows and ridges, which are not always equal. The ridges are finely and beau- 
tifully crcnulated, and the furrows crossed by grooves which are a continuation of the spaces 
between the crcnulations of the ridges. Shell compressed ; in shale, much expanded, and 
larger than specimens usually figured. It is ordinarily found in fragments of a much smaller 
size. 

Since the character of the surface is so similar in this and other species, it is not improbable 
that several have been confounded under this name. 

Locality — Lockport, Rochester. 


CIUNOIWEA. 

The species of this family appear to have been more abundant in this group than in any 
oilier in the S^atc; and there arc probably as many species, well identified, from the Niagara 
shale, as from all thc*othcr rocks of the Ncw-York System. An explanation of their structure 
will be found in another place ; nothing more being intended in these illustrations, then to 
present the usual appearance of the fossil. 


41. 
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1, 2. Caryocrinua ornati 


3. Cyathocrinilea pyriforini*. 
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1, 2. Caryocrinus ornatus (Say, Jour . Acad. Nat. Sci. Yol. 4, p. 289). — This fossil 
usually occurs separated from the column, and destitute of arms or tcntacula. From its sphe- 
roidal form, it has received the name of “Petrified Walnut.” It is composed of plates which 
are tuberculated on the surface, having generally a double row of larger ones along the line 
from the centre to each angle of the plate. The dark lines in the figures indicate the junction 
of the plates. The points of attachment of the arms are visible near the top of the specimen. 
Fig. 2 is a view of the base, presenting the point of attachment of the column, the form of the 
pelvic plates, and the bases of the costals. Separate plates are often met with, and they may 
always be known by their strongly tuberculated surface. 

This fossil occurs in great numbers at Lockport, and in many instances covered by a coral 
which had grown upon it after the destruction of the former, as is evident from its often co- 
vering the point of attachment of the column and arms, and closing up the aperture on the 
crown. 

The C. loricatus of Say, was probably a specimen which had undergone some modifica- 
tion in the form of the plates, from injury or otherwise, a circumstance apparently not un- 
common among the Crinoidca. 

Locality — Lockport, and more rarely at Rochester and Sweden. 

3. Cyathocrinites pyrifonnis {Silurian Researches, p. 672, pi. 17, f. 6. Ichthyocrinus 
leevis , Conrad, Jour. Acad. Nat. Sci. Vol. 8, p. 279, pi. 15, f. 16.) — This species is known 
by the great width of the plates near the base, which unite laterally, and divide in ascending 
until they form the arm divisions ; the latter fold inward toward the centre, sometimes nearly 
closing. The upper part of the column is very slender, and composed t)f thin plates, which 
join by a suture formed by the elevated lines which radiate from the centre. The surface is 
faintly ornamented. 

From the many specimens seen, which vary in form and proportions to a considerable de- 
gree, I have no doubt of the identity of the fossils figured by Mr. Murchison and Mr. Conrad. 

Locality — Lockport. 
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1. Ilypantliucrinitcb'cajlatus. 3 Ilypanthomiiifpfl decor us. 

2. llypunthocrinites decorus. 4. Maisupiocriniiea (/) dactylus, 

1. Jlypa nth ocri nitcs calalus, II. — Pelvic plates 5, hexagonal, equal in size, supporting on 
their upper edges five quadrangular costals, resting upon the superior lateral edges of the 
pelvic plates, arc five large (nine-sided) intercostal plates. Each costal supports a nearly re- 
gular pentagonal scapular plate, resting upon the upper oblique lateral edges of which, and 
the intercostal plate are two pentagonal arm joints, and upon each one of these rests a some- 
what quadrangular hand-joint, which supports two fingers composed of thin plates joining in 
the centre by their cuneiform edges producing a longitudinal suture. Upon the superior edge 
of the intercostal plates rests a double, somewhat conical plate, supporting a longitudinal rib, 
which separates the pairs of arms and fingers. There is a similar single conical plate resting 
on the superior lateral edges of the arm joints, and supporting in like manner a longitudinal 
rib. These apparent ribs are partitions or dissepiments, which reach nearly to the centre, 
separating the internal part of the crinoid in ten celjs or compartments. 

This species .bears a close resemblance to the next, but differs from it in the following par- 
ticulars : The whole structure is smaller, the plates are covered with tubercles or tubcrcu- 
latcd undulating lines ; the arms are deeply sculptured or corrugated, so as to render the su- 
ture almost invisible. The single conical plate supporting the rib is not truncated below, and 
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docs not rest on the scapular. It is plainly referable to this genus of Mr. Phillips, and to 
the genus Eucah/ptonantrs of (i old fuss, as it is impossible that the figure which lie repre- 
sents, pi. H4, f. 7, should have had no column. The plates which Mr, Phillips describes as 
costals are in fact the pelvic plates, as can be plainly seen in the specimen here described, 
the upper portion of the column still remaining enclosed. 

Locality — Lockport, Sweden, Monroe county. 

2 and 3. Uypanthoc rinites Jecorus . (Silurian Researches , p. 072, pi. 17, f. 3.) — The 
description of the last corresponds with this except in the few particulars noticed. This is 
apparently the fossil described by Mr. Phillips. The ribs, however, instead of being rounded 
and elevated toward their upper extremities, as there represented, are grooved (as in fig. 2,) 
with a few slight tubercles, as if fitted for the attachment of some muscle or integument. 
(This may possibly arise from an exfoliation of a part of the rib.) The tubercular plates 
surrounding the mouth are not seen in the specimens figured, though they arc in others. Fig. 
2 represents the upper portion, which is broken off just above the plates, presenting a view 
of the internal cavity beneath. 

Locality — Lockport. 

4. Marsupiocrinites?* dacfylus t Hall. — Pelvic plates five, pentagonal,! slightly recurved 
at the base ; first costals five, pentagonal, supporting five hexagonal second costals ; inter- 
costal plates five, equal, and regularly hexagonal, resting on the superior lateral edges of the 
first costals. Scapulars live, pentagonal, resting on the superior edgQS of the second costals, 
and supporting upon their superior lateral edges two obliquely cuneiform hand joints; inter- 
costal^) ten, somewhat unequally six-sided, resting on the supciior lateral edges of the se- 
cond costal and intercostal plates. Upon the inner superior lateral edge of the interscapular 
plate rests one edge of the hand joint, and upon the superior edge rests the base of the second 
hand joint, which supports a finger composed of a double senes of plates, uniting by their 
lateral cuneiform edges, producing a longitudinal suture' in the finger. The fingers are ar- 
ranged somewhat in pairs, and separated by a ctineifoiin plate which rests upon the edges of 
the hand joint. Between each pair of arms arc two plates, one pentagonal, and the other 
minute, quadrangular, both resting on the superior lateral edges of the interscapular plates. 

The tipper figure represents very dearly the structure of this cryioid ; the plates are 
slightly ornamented on the surface, and joined at the edges by a suture. The column is 
composed of a double series of plates, one extending beyond the other, and are ornamented 
on their edges. 

Locality — Lockport. 


♦ Tim fu*sil is prmi.siuimlly i«’<! to thi- genus of Mr. Pliillij.j, li ma li i! will |>i t.l>al»ly lequiie to* hi; separated, 
t They are represented in I lie nuudjmt js ti iaiigutnr, but the lutejal t-dgr^ join, funning a short bide. 
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( ORALS. 

Numerous forms of this class of fossils occur until in the shale ami limestone. Few of the 
solid or stone building corals are seen in the shale, its forms usually being referable to Rete- 
pora, Fcnestella, and genera of similar structure. There are also some other forms of this 
class of fossils, which appear referable to the corticiferous polyparia. 


42 



1 . Gnrgonxa? rctrformis . No visible axis ; branched or expanding from a centre (axis >); 
branches llallcned, wrinkled and indistinctly striated, anastomosing so as to foim a reticulated 
structure; no visible pores or papilla.*. 

In general appearances this fosSil closely'resembles Gnrgonia assimilis, (Stint inn I\c - 
search*'*, pi. lb, f. 27,) to which I hall referred it. Then; is, however, no solid axis, a central 
point or depression being visible, from which the coral expands. Jt is probably the .same as fig. 
28, ut supra. 'Flic figure is from the central portion where the margin is destroyed. I am 
indebted to Dr. Fassett of Lock poll fur a perfect specimen, six inches in diameter. I have 
another imperfect specimen where the margins are destroyed, and which must have been 
18 or 20 inches in extent when perfect. 

*It occurs in the shale at Lockporl, usually in fragments. 

2. (Jorgonia? Expanding from a base or point of attachment, branched; branches bifur- 
cating as they ascend, slightly diverging and unitod at mleivals by slender filaments. The 
whole forms “t delicate and beautiful expansion, often extending over several inches. Its 
perfect form is uiiknown. No pores arc visible, and both this and the preceding species 
present merely a film of carbonaceous matter/ They are provisionally referred to Gorgonia, 
and if not strictly belonging to that genus are closely allied. 
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1. ? This fossil is completely flattened, presenting no solid substance, except a 

thin carbonaceous film. It appears like a collection of fine hairs arranged obliquely on a 
central axis like the tail of some animal. It resembles in structure sonm of the solid corals 
where the pores are oblique to the direction of the axis, but here there is no defined margin, 
and the calcareous matter, if ever existing, has been removed. 

2, 3. C oral resembling Isis. This* fossil has a calcareous stem and the external structure 
is much like some of the recent corals. Figure 2 represents the natural size, and fig. 3 is a 
portion magnified, it is the only coral presenting this sfrueturo which I have met with in the 
New- York rocks. It occurs at Loekporl, with the last, in the shale of this group. 

Since there arc numerous corals in this shale still retaining their calcareous character and 
some of the expanded or net-like forms, which are always Jearly referable to structures of 
this kind, it seems natural to infer that those forms where, only a thin carbonaceous film 
remains, with no visible pores, or structure like the stony corals, should be referred to some 
other division of the Polyparia at least, and perhaps even to some of the more gelatinous 
or less solid forms than Gorgoniu. 

The fossils figured in the preceding wood cuts with the exception of two or three species, 
are, so far as known, confined to this group. From the identity of many of these with forms 
described by Mr. Murchison, from the Wenlock slnde, and limestone of England, wc have 
inferred that the Niagara group of Ncw-York^rcprescnts, to a considerable degree, that for- 
mation. Though the Wenlock limestone contains some forms identical with those of the 
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lower limestones of the Ilclderberg division, which in New- York are separated by the Onon- 
daga salt group one thousand feet in thickness, yet we can account for this apparent dillercnce 
upon the supposition th.at the latter formation does not exist in England, and that the higher 
limestones come down upon the lower, or equivalent of Niagara, and the whole are recog- 
nized as one formation, as the same are in Ohio and the southwest. 

The fossils common to the two formations can he seen by the references in the descriptions ; 
they are : Strophmcna fransversalis, S. depressa, ( h this canal is or l). clegantula, (). hy- 
brida, Delthyns radiatus, J). sinuatus, Atrypa a/Jims, A. imbneata, A.cuncata , Conularia 
quad n sulcata , Bit mast is Barricnsis, llomalonotus dclphinoccphalus , llypanthocnnites dc- 
corus , Cyathnirinitcs pijnformis. 

These are the principal forms though there are several others which are very similai if not 
identical to those figured in plates 12 and 1!) of the Silurian R ('searches . The occurrence of 
so great a number as here given, and which with two or three exceptions are all confined to 
this group, leaves no doubt of the perfect identity of these formations whatever may be inferred 
of others. 


12. ONONDAGA SALT GROUP. 

Calcifcrous slate , or Strand grey wackr with Shell limeroch , of Eaton (Canal Rocks, p. 124). 

Gypseous 7/iarls and slates (Annual Reports). 

f M. of Woodcut, page 27.] 

Succeeding the Niagara group, we find an impicnse development of argillaceous shales and 
marls, with slialy limestones, the wholp embracing veins and beds of gypsum. The general 
aspect is a light ashen, or approaching' to dr.'ll) color, with some portions of dull bluish green. 
The lower part is of deep red with spots of green, very closely resembling some of the mure 
shaly portions of the Medina sandstone (as before described at Lewiston and oilier places). 
.Succeeding this, where! penetrated beyond the reach of atmospheric influences, the rock is 
greyish blue like the ordinary blue clays, with bands of red or brown. This portion and that 
succeeding it arc often greenish and spotted, and contain seams of fibrous gypsum, and small 
masses of transparent or reddish selenite and compact gypsum. From this it becomes gra- 
dually more greyish or ash-colored, with thin strata of argillaceous limestone, which is some- 
times dark, though generally of the same color as the mass around. The whole terminates 
upward by a gr<?y or drab limestone, called by Mr. Vanuxem the Magnesian deposit . 

This group receives its name from the great development of the products in the county of 
Onondaga. In an economical point of view, thiji is one of the most important groups in the 
system ; containing all the workable beds of gypsum in Western New-York, and giving rise 
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to the salines from which nearly all the salt in the State is manufactured. It extends east 
beyond the limits of the district, and west beyond the Niagara river into Canada ; maintaining 
the same general characters, and containing beds of gypsum. Some of the shaly and porous 
limestones of the upper part of the group appear still beyond, forming the island of Mackinaw, 
if we may judge from similarity in character, though the connexion with rocks above or below 
is not there visible. Its resources, except in certain places, are at this time undeveloped ; 
and it is only when its limits and extent shall become known, that its immense value will be 
appreciated. 

From the character of the group, it has been deeply excavated by the ancient denuding 
agency, and it occupies a depression throughout the greater part of the Fourth District ; while 
from the accumulation of drift upon its surface, and the absence of deep streams, there are 
few points where good sections can be obtained. The absolute contact of this group with the 
one below has nowhere been observed in the district ; yet from the small space intervening, 
and no rock being known in this place, there remains no doubt^of the order of succession. 
In the Third District, its connexion with the Niagara group is sfeen in several places, both 
together being exposed in the banks of ravines. 

Localities . — By reference to the Geological Map, it will be seen that this group occupies 
the southern part of Wayne and the northern part of Ontario and Seneca counties ; the 
southern part of Monroe county extending southward for a short distance into Livingston on 
the Genesee river ; the northern part of Genesee and Eric counties, and a small portion of 
the southern part of Niagara. Its greatest width in the district is at its eastern extremity, 
where the denudation of the higher rocks give this formation a greater southern extension by 
several miles than it has farther west. 

The best section of the group which I have been able to obtain, is along I he country south 
from Rochester. The lower portions are developed only at a few points, but their characters 
are known from several borings whjcli have been made to great depths for the purpose of ob- 
taining water. The higher portions of the group willuthe gypsum beds and the porous lime- 
stonc‘are exposed on Allen’s creek at Garbult’s mill.* From these observations the following 
section has been constructed. 
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/. Terminal ma«s of the deposit, which is a light grey or drab-colored impure limestone, with cavities sometimes con- 
taining crystal#, and often embracing shnly beds. 

c, d , e. Sliuly and compact impure limestones, with slmlc and marl, embracing two ranges of plaster beds. Between the 
two ranges of plaster beds is n bed of shaly limestone, d. with some impel feet hopper-shaped cavities, and a 
harder gier limestone, with mttneroti3 poies, sometimes very minute. 

b. Green marl ami shale, with ftoritft shuly fimesione, continuing veins of fibrous gypsitm, selenite, and small nodules of 
gypsum. 

o. Green and bluish green shale, with bands of red. 


There arc no well marked linos of division between the different portions of the deposit as 
here enumerated, but cacli one taken as a whole is sufficiently well characterized. 

1. The red shale forming the lower division of the group, and so well developed in the 
Third District, I have not been able to find west of the Genesee river. Jt appears in the 
eastern part of Wayne* county, as indicated by the deep red color of the soil which overlies 
it. At Lockville the greenish blue marl with bands of red has been quarried from the bed 
of the canal. 

West of the Genesee this is the lowest visible mass ; the red shale has either thinned out 
or lost its color, gradually becoming blucish green ; while otherwise the lithological cha- 
racter remains the same. On first exposure it is compact and brittle, presenting an earthy 
fracture ; but a few days are sufficient to commence the work of destruction, which goes on 
till the whole is resolved into a clayey mass. 

Since a deoxidation of the coloring matter of the red shale would produce the green color 
of the lower mass as developed in the Fourth District, it is, perhaps, not improbable that this 
cause has operated on a large scale, changing the color of the mass by the same process 
which has produced the green spots and bands in the same rock farther etist. 

The green marl of the lower division appears near the canal at Fairport, and again at Car- 
tcrsvillc. On the west side of the Genesee this portion appears on the surface in but few 
places. The bed of the stream at Churchville exposes the greenish blue marl, and in dig- 
ging a well at tilt? same place this was found at a depth of thirty feet below the surface. 
About one mile southeast of Churchville, at Wiley’s mills, the green marl is seen in the bed 
of the stream. At this place it embraces one orjtwo thin strata of impure drab-colored lime- 
stone. These localities are near the northern margin of the formation, the limestone being 



120 


GEOLOGY OF THE FOURTH DISTRICT. 

visible within a short distance on the north side of Black creek. In an excavation half a 
mile east of Churchvillc, some loose masses of the Niagara limestone were found, but no 
rock of this group. , 

In the northern towns of Genesee county, the lower portion of this group were seen in se- 
veral places, mostly however as excavated from wells. The depression along the line of the 
Tonncwanta creek, which is near the northern margin of this formation, prevents any expo- 
sure of the rock. Along the whole distance to the Niagara river, the surface is deeply co- 
vered by drift, and it is only in a few points or from artificial excavations that the mass 
becomes visible. 

2. The prevailing features of the second division of this group are a green and ashen marl, 
with scams of fibrous gypsum, and red or transparent selenite, and often embracing nodules 
of compact gypsum. This occurs in the vicinity of Lyons, and at numerous points farther 
west. It crops out on the road some distance northeast of Newark, and at Lockvillc it has 
been excavated from the bed of the canal for the construction of tfcle enlarged locks. Here it 
contains seams and small irregular masses of reddish lamellar gypsum. Its general charac- 
ter at this place is a greenish grey compact argillaceous marl, which crumbles rapidly on 
exposure, and forms a tcnaccous greenish clay. Near Newark the mass is variegated with 
red, and red spotted with green, and some portions are of a light ashen color. It is marked 
by the presence of reddish and transparent lamellar gypsum, and scams of fibrous gypsum. 
The same occurs farther west, and is seen in the banks of the canal near Palmyra. 

Thence to the Genesee river it is scarcely seen upon the surface, but lias been found in 
digging wells. * 

Westward, we find the same rock in Bergen, Byron, Elba and Alabama, in Genesee 
county. About one mile north of Bergen Centre the greenish gypseous marls are excavated 
along the line of the railroad. In digging wells in the same neighborhood, these marls with 
fibrous gypsum and selenite are usually encountered, and it generally requires that they be 
penetrated to a considerable depth before a permanent^ supply of water can be obtained. This 
character is the prevailing one through the counties of Monroe and Genesee. 

There arc few points where a natural exposure of these rocks can be obtained, and it is 
principally from artificial excavations that we have any knowledge of their character. 

Throughout its whole extent in Erie county, there is scarcely a 'natural exposure of the 
rock, and the depth of the drift is so great that it is only in a few points that excavations 
have been made to any considerable depth below it, 

3. The third deposit embraces all the gypsum beds of the district which are of economi- 
cal importance. Although this mineral occurs in the deposit below this, as before stated, in 
seams and small nodules, yet it has never been discovered in quantities of .any importance, 
and there is no probability that much will be found. The greater part of this division con- 
sists of grey or ash-colored marls and shalds, with thin bedded shaly limestones, which are 
usually of the same color, though sometimes much darker. 
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Owing to the deep denudation in the direction of Seneca and Cayuga lakes northward, the 
whole group has been removed to so great a depth as to offer no evidence of its existence. 
Along the line of the Erie canal, the middle division appears a short distance before reaching 
Clyde. The third division, with the higher range of plaster beds, appears at Seneca falls, 
and along the outlet of the lake for three miles eastward. Extensive beds of gypsum are here 
exposed in both banks of the gorge, the largest on the north side. The surrounding mass is 
a light ashen friable marl, with a few thin strata of impure limestone towards the top. Where 
exposed alone, it has the character of a loamy clay, containing some carbonate of lime ; and 
in the vicinity of the masses of gypsum, contains some of that mineral disseminated through 
it. The enclosed masses of gypsum are somewhat conical, though often irregular from the 
encroachment of the enclosing rock. The marl and gypsum are both stratified, the lines of 
division in the former often extending through the latter. There is usually a considerable 
admixture of earthy matter in the gypsum, and it appears as if segregated from the mass 
during its consolidation, by a well known law of attraction among particles of the same kind. 

The following woodcut is an illustration of the largest mass seen along the outlet below 
Seneca Falls village, and gives the usual appearance of the beds of the upper division, as 
exhibited in the Fourth District : 



1. Compact granular gypsum, with lines of stratification. 

2. Soft decomposing gypseous marl. 

3. A lateral extenapn of the bed, with a greater admixture of argillaceoua matter. 

Along the outlet of Canandaigua lake, in the town of Phelps, we find a good exposure of 
the higher range of plaster beds. The general appearance, and the character of the succeed- 
ing masses, are like the same at Seneca Falk. The marls are mostly ash colored, with a 
few strata of more siliceous character which ire bluish. The only beds explored are those 
[Gbol. 4th Dist.] # iff f 
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appearing in the banks of the outlet, though it is known to exist farther north. On the south 
side of the outlet, there are several beds worked near the stream. The higher groups of the 
Water-lime and the succeeding limestones limit the extent of this deposit within a distance of 
half a mile to a mile south of the outlet. Few beds have been opened west of this town along 
the outlet, though several are exposed. The principal beds in this neighborhood, are those 
of Mr. Hildreth, on the south side ; Norton & Co., Vandcmark & Co., Cook, Robinsofi and 
Vanderhoff, on the north side. 

Some of these quarries present interesting features not noticed elsewhere. The following 
illustration is of Norton & Co.’s quarry, and Vandemark’s presents nearly the same appearance. 


4G. 



a. a. A thin stratum of tough silico-argillaceoua limeBtone, extending through the plaster beds, and continuously through 

the adjoining rock. 

b. Soft shale or marl, filling the spaces between the beds of gypsum. 

c. Two feet of compact, and slaty limestone, the harder portions with irregular cavities. 

d. Six feet soft greenish shale. * 


The continuation of the impure stratum of limestone through the beds of gypsum, renders 
this tin interesting exposure. The beds arc likewise divided in the same way by a layer of 
slaty limestone at the line represented as the base of this diagram, and below this the gypsum 
continues to the depth of seven feet. These occurrences prove the manner in which this mi- 
neral has been segregated from the surrounding rock. The softer portions of the marl readily 
gave way for the formation of these masses, which were more' strongly attracted together ; on 
the other hand, the slialy siliceous mass, which continues through the beds, seems to have 
possessed attractive force equally with the particles of gypsum, thus maintaining its position 
while the softer portions were displaced. 

Almost all the gypsum effervesces with acids, showing the presence of carbonate of lime, 
and its dull earthy color is owing to admixture of argillaceous matter. The beds of gypsum 
arc usually horizontal at the base, resting on the same kind of marly deposit as that above. 
In a few instances, the base is irregular dr undulating, resting on an uneven bed. The illus- 
tration No. 47 presents an example of this kind, where the marl rises above,* and the base is 
partially enclosed in the gyp stun. 
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The strata arc slightly undulated, always rising gently towards the mass and descending 
from it. This is doubtless caused by the nature of the two substances and their comparative 
power of resisting atmospheric and other agencies. The gypsum is compact and little affected 
by air or moisture, while the numerous seams of the surrounding marly and shaly mass 
freely admit water, which, from the soft and yielding nature of the rock, gradually removes 
portions which are carried off in the outlet of the springs and streams, thus diminishing the 
quantity, and causing a slight sinking down between the beds. The illustration No. 48 
exhibits the usual appearance of the strata in these situations. 


48 



The enclosed bed of gypsum exhibits a more continuous character than usual, presenting 
three conical or dome-shaped elevations, separated by the nearly horizontally stratified marl. 

The lower range of beds, as seen in Monroe county, are nowhere known in this part of the 
country. At Seneca falls the soft marls arc succeeded above by some harder layers of im- 
pure limestone, with irregular cavities which are lir/ed with calcareous matter, in mammillary 
forms, evidently a recent deposition from solution. Connected with these strata, and just 
below, are some small masses of dark colored, crystallized gypsum, in stellated forms. 
These porous layers are succeeded ^by a darker and more pure, compact, brittle, limestone, 
which is the highest rock visible at this plac^ This would appear to be the terminal deposit 
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of the group, but it is not marked by the striated or columnar appearances usually seen, and 
the irregular cavities which are sometimes lined with crystalline substances. 

South and southwest of Newark, in Wayne county, the limestone separating the two ranges 
of plaster beds is seen on the surface in several places, presenting an appearance as if cut or 
hacked. These markings extend but a few inches continuously, and have two directions, 
frequently crossing each other, and evidently partake of the nature of joints, the rock breaking 
in these directions much more easily than elsewhere. This character is prevalent in that 
portion of the group throughout the district. 

At the locality just named gypsum, in small rounded masses, is found at some depth below 
the surface, but it is nowhere quarried in this neighborhood. The surface presents, in a small 
degree, what is more fully developed in Monroe county, being covered with small mounds or 
dome-shaped elevations, caused by the sinking down of the strata between the beds of gyp- 
sum. 

The rock surrounding the higher range of beds is usually more argillaceous than in the lower, 
the latter being frequently a compact, slaty limestone, enclosing a small quantity of soft marl 
immediately surrounding the mass of gypsum. It is probably owing to this character of the 
rock that the lower 'gypsum beds are purer and more free from admixture of argillaceous 
matter than those above. 

In the Annual Report of 1839, it was stated that the gypsum (principally crystalline) near 
Newark, the beds near Port-Gibson, and south of that point, and those on the Canandaigua 
outlet belonged to three distinct ranges. There still seems good reason for treating them in 
the same manner, the two upper ones belonging to the two regular ranges of beds, and that 
near Newark being perhaps only a greater development of the second division of the group 
which usually presents only thin seams or small nodules of this mineral. 

Westward, along the Canandaigua outlet, there is little gypsum seen after leaving the town 
of Phelps ; though the rocks of the higher part of the group are still visible, even as far as 
the point where the course of the outlet bends southward. West of this point, as far as 
Mud creek, the great accumulation of drift does not admit any exposure of these deposits. 
That they exist along this distance there can be no reasonable doubt ; and more especially 
since a bed of gypsum has been discovered near the village of Victor. This fact also leads 
to another observation, which should be borne in mind as applicabje to a large portion of the 
country occupied by this formation cast of the Genesee, and within the limits of the Fourth 
District. Many of the hills apparently of drift or alluvial, and rising from fifty to one hun- 
dred feet above the surrounding country, are in reality composed of outliers of these marly 
deposits, with Ohly a thin covering of the loose materials. 

The same remarks made in reference tp the western part of Ontario county, apply equally 
to that portion of Monroe county on the east side of the Genesee. Although the gypsum beds 
have not been found, there is .every reason to believd that they exist beneath the superficial 
accumulations. 

On the west side of the Genesee river, thWthird division of this group, embracing the 
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two ranges of plaster beds, occurs on Allen’s creek at Garbutt’s mills. The upper part 
of the section on page 119 is constructed from this locality. The lowest range of beds is 
best developed on thS north side of the creek, where the rocks are covered with only a 
small depth of soil. The surface is raised into small rounded hillocks of a generally uniform 
height, and with depressions communicating over a considerable space, giving the appearance 
as of little mounds of earth. After removing the soil to a small depth, the rock appears, pre- 
senting the same convex or rounded contour as the surface above. The strata are usually 
thin, and present an appearance as if broken up by some < elevating force from beneath. 
Below the rock lies a spherical mass of gypsum, upon every side of which the strata dip 
till they assume their original horizontal position. The proximity of these masses however 
is often so close that the strata continue undulating, being depressed between and elevated 
above the beds of gypsum. The woodcut below represents a section of two beds of gypsum 
at this place. 
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The elevation and breaking up of the strata was doubtless caused in part by the expansion 
of the gypsum during solidification, (it being more or less crystalline,) while the strata above 
were partially indurated. In the lower beds, where the surrounding mass of rock is princi- 
pally a soft marl or shale, no such evidence is perceived, except perhaps in a slight degree. 
(See woodcut, page 123.) In this case the surrounding mass was probably in a yielding con- 
dition at the time of the solidification of the gypsum, and consequently the particles of the 
one gave place to the other, presenting no evidence of force. This is further proved by the 
continuation of a semi-crystalline siliceous stratum through a bed of gypsum, while the marls 
above and below, though doubtless originally equally continuous, have been displaced to give 
room to the gypsum, which with a stronger tendency to concentration, has accumulated into 
flattened spheroidal or low conical masses. Wherever the carbonate of lime was in such 
proportion as to induce a tendency to crystallization, the strata appear to have become in 
some degree consolidated before the gypsum ; on the other hand, where the proportion of 
argillaceous greatly predominated over the calcareous matter, the tendency to crystallization 
was lessened or entirely prevented, and the* gypsum consolidated before the surrounding mass. 
The same operations appear to have gone on here, as we often perceive in artificial com- 
pounds, where the tendency to crystallization is much stronger in one body than in another. 

These beds.qf gypsum are usually from four to eight feet below the surface ; few being 
worked at thtt latter depth, the expense being too great. There is sometimes an appearance 
of a third range of beds, but this is not continuous. The rock above is so much broken as 
freely to admit the surface water, and thus h^>ad fissures are often worn in the softer marls; 
and sometimes even in the mass of gypsum/ ' 
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The dome-shaped elevations are said by the inhabitants not to appear till after the settlement 
and clearing of the country, and it is a general opinion that the gypsum continues to form at 
the present time. It is even asserted that stone walls have been overturned, and the founda- 
tions of buildings elevated by this process. Since the rocks must have become consolidated, 
and the gypsum formed, long anterior to the settlement of the country, as is evident from 
its appearance in the banks of streams, which excavated their channels long before the present 
vegetation flourished, these apparent phenomena must meet some other explanation. In the 
natural state of the country, the great accumulation of vegetable matter would prevent the 
prominent appearance of these little mounds, even if they existed. Since, however, we know 
that the surface water is rapidly drained off in these depressions, readily finding its way be- 
tween the strata and through the fissures, it carries with it a small quantity of the soil, which 
is repeated at every successive rain. As a natural consequence, the original inequalities of 
the surface of the strata arc gradually developed, and in some places the more elevated parts 
become denuded of the soil which covered them. 

Beyond this point, there is a considerable space in the western part of Monroe county, 
where no beds of gypsum are known. 

In the north part of the towns of Leroy and Stafford in Genesee county, the lower range 
of beds appear, and are extensively worked at a few places. There is no evidence of the 
higher range of beds through these towns, or at any point farther west, and it seems probable 
that they have discontinued. In this county, the second range appear to be as well developed 
as elsewhere in the district. These beds are overlaid by the porous rock, which is so strongly 
marked in the Third District ; here, however, the pores are rarely larger titan a pin’s head, and 
usually compressed. This character is well developed at several beds, though not so obvious 
in all. The quality of the gypsum varies very much, the most easterly beds being very im- 
pure, and if not protected from the weather, will soon crumble down. Farther west the 
gypsum is more pure, and in some of the bcds # entirely free of foreign admixture, furnishing 
a good material for hard-finished walls. The same appearance of the surface is presented 
as in Monroe county, and it is sought for as an indication of the existence of the gypsum. 
The masses are all more or less spherical, and the strata above are elevated and broken as 
before described. 

Throughout the whole width of Erie county, this formation is covered to so great a depth 
with drift or alluvion, that there are only one or two places known where the rocks of the 
lower divisions are seen. The principal point is on the farm of Mr. Martin, in the north part 
of the town of Clarence. The rock is that portion coming between the two ranges of plaster 
beds ; it consists of several thin strata of limestone, with cavities of the size of flax seeds, 
several often communicating, forming linsar ones. A few incipient hopper-shaped cavities 
were observed, but their forms were quite indistinct. Some portion of the rodk* here exposed 
exhibits a tendency to a concretionary or contorted structure, presenting abrupt curvatures of 
the laminae, which could only have resulted .after deposition. The surface of the strata 
presents the appearance before referred to, as l* hacked with an axe, being the result of a 
weathering of the joints # upon the surface. I 
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The porous rock indicating a position between the two ranges of plaster beds, occurs on 
Grand island ; and at a low stage of the river, fine specimens may be obtained. The group 
extends beyond the Niagara, and appears on the Grand river in Canada. 

In several places in Wayne and Monroe counties, imperfect hopper-form crystals and cavi- 
ties appear in this portion of the group, but I have rarely observed them in Genesee or Erie 
counties. The most perfect which I have seen, are at Garbutt’s mill on Allen’s creek. These 
are, however, far from being as perfect as those of the Third District, figured in the report of 
Mr. Vanuxem, from which the following illustration is taken. 


50 . 



Hopper-shaped crystals from Ike marl of the Onondaga sail group , town of Lenox, Madison county.* 


The frequent occurrence of these forms in that portion of the group where the brine springs 
exist, and their disappearance in a westerly direction, is in accordance with the views enter- 
tained regarding their production. If the salines are dependant for their supply from the 
solution of salt once filling, these cavities, it appears futile to expect important brine springs in 
situations where these do not occur in the strata. This might therefore furnish a guide to the 
proximity of salt water ; but since the formation is often deeply covered with drift, the springs 
are usually more obvious than the hopper cavities. 

The small *w)und or flattened pores before alluded ’ to, usually occur in a layer above the 
lower range of plaster beds, but I have occasionally seen soige of them in a higher situation. 


1 Report of Third |$eological District, p. 102, 



128 


GEOLOGY OF THE FOURTH DISTRICT. 


This rock holds the place of the porous or vermicular limestone of the Third District, which 
in many places closely resembles a vesicular lava. In the Fourth District these pores are 
rarely larger than flax seeds, though sometimes several of them communicate with each other, 
and not unfrequently they are filled with gypsum. 

The following illustration is from a specimen where the weathering has slightly enlarged 
the cavities, and presents the common appearance of the larger pores. From this size, they 
diminish till they become microscopic. 


si. 



Porous limestone of Onondaga salt group. . 


In addition to the kind of cavities just described, we often meet with small linear ones, 
which, in some parts of the shaly and marly limestones, are abundant. These are probably 
produced, as in the Water-lime group, by the removal of crystals. For an illustration of these 
forms, see the description of the Water-lime group in the following pages. 


Fourth or Upper Deposit of the Group . 

There is rarely any well defined line of demarcation between the shales and shaly lime- 
stones of the last deposit, and this division. Still, however, it is eften of considerable thick- 
ness, and as a whole quite different from the rocks below. It is called by Mr. Vanuxem the 
Magnesian deposit , from the striated or columnar surfaces like those described under the 
Niagara group, page 95. These form a distinguishing feature, which does not appear in the 
lower rocks of the group. 

This division consists usually of thin-bedded impure limestones, drab or ash-colored, and 
sometimes presenting a bluish tint on first exposure. The composition is \fiat of a silico- 
argillaceous limestone, and is the rock from which nearly all the hydraulic cement in the dis- 
trict is obtained. From this circumstance, it Jias been distinguished as the Water lime , or 
Hydraulic limestone , in the Annual Reports oAhe district. Finding, however, that the rock 
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distinguished as the Water-lime group in the Third District was a superior mass, and which 
in the Fourth District contains no rock fit for hydraulic cement, the one in question is referred 
to the Onondaga salt group, of which it forms the terminal division. 

From being more enduring than the lower divisions of the group, it is more obvious, and 
can be traced almost uninterruptedly through the district. In Seneca county, it does not appear 
in its usual characters ; the highest rock of the group being a fine-grained, dark-colored, and 
greyish brown mass, which apparently represents the lower part of, this division. . Between 
this and the succeeding limestone, there is an interval which is probably occupied by this mass, 
but too deeply covered to be visible. It appears on the east side of Cayuga lake, coming 
down to the lake shore. 

Passing into Ontario county, we find this division much better developed, and possessing its 
characteristic drab color. The mass may be traced almost uninterruptedly from near Oakes’ 
JJorners in Phelps, to Manchester village. East of Vienna, all the strata of this division are 
highly calcareous, and burned only for common quicklime. The principal quarries and kilns 
are within one and a half miles of the village. It is also used for buildings and enclosures, 
the layers being sufficiently thick. On exposure, it becomes stained with iron, and in almost 
every locality is highly bituminous. 

At East-Vienna, this rock is burned for hydraulic cement, of which it is said to produce a 
very good quality. Two miles farther west, at the quarry of Mr. Maffit, large quantities have 
been used for this purpose. At this place the stone varies little, in external characters, from 
that burned for lime. It consists of three distinct varieties : two only are used for the cement, 
while the lower couree is composed of thin layers of tough, argillaceous, bluish limestone, 
which on exposure, breaks into small irregular fragments. This portion, on burniqg, melts 
into a coarse porous slag, externally glazed and yellowish ; and in mineral characters, it is 
precisely the same as the strata which pass through the gypsum beds on the north si^e of the 
Canandaigua outlet. The second, stratum consists of thin courses, externally drab-colored, 
siliceous in texture, and harsh to the^ touch. ’This is succeeded by a few layers of unequal 
thickness, lighter in color than those below, and much more calcareous. Of the two last 
mentioned varieties, each at intervals partly takes the place of the other, so that the thickness 
is variable, and the dividing line has an undulating direction. The depth of the two masses 
together is from lhrfee»to seven feet. If the lower of these U burned alone, the cement will 
not “ set” under water ; and the upper burned alone is found to be too calcareous, and less 
enduring than the more siliceous cements. To obviate the difficulty, both are burned toge- 
ther, but without due regard to proportions. From the nature of the materials, it is evident 
that the proportions of siliceous and calcareous matter must be, very variable; and too littlg 
attention has heretofore been given to this circumstance, and to the nature of t£e ingredients, 
in the manufacture <tf hydraulic cement. * * 

West of the last named quarries, the water-lime appears in numerous localities south of the 
outlet, and near the roa^ leading from Vienna fb Manchester ; but here it is used mostly for 
enclosures, and at Manchester village for bnilding stone, some of the ’layers being two or 
three feet thick. It is too soft and argillaceous for hydraulic cement or good lime. 

[Geol. 4th DtsT.J 17 
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Above the village of Fredon this rock is seen in all its varieties for half a mile on Mud 
creek ; and along the line from Manchester to that village it approaches the surface and could 
easily be obtained in any required quantity. Thence it extends west to the quarries in Men* 
don, though the surface of the intervening distance is mostly covered with deep alluvium. 

' At Mendon the strata of this division are exposed in the bed of the stream below the falls. 
There is also a quarry a few rods below the village, where the stone is wrought for build- 
ings, step-stones, and other purposes. At Tinker’s, near the west line of the town, this rock 
crops out on the side of a hill, and it has been extensively quarried. This point offers a good 
exposure of the rock ; the strata arc from half an inch to eighteen inches thick, generally 
from four to eight. The higher layers for about five feet are thin and argillaceous, of a light 
grey color. Eight feet below the surface is a bed which is very soft and porous, crumbling 
rapidly on exposurp to the air. The greatest depth penetrated is twenty-five feet ; the lower 
layers arc the hardest, some of them having parallel seams of siliceous matter like agate, e'x^ 
tending through them ; and all of them arc more or less of this character. 

The vertical striated surfaces, supposed to be caused by the crystallization of sulphate of 
magnesia, (the lignilitcs of Prof. Eaton,*) occur both in this quarry and at the village of 
West-Mendon. These vary from a scarcely perceptible scam or suture in the rock to a 
columnar mass several inches in length. In some instances these columns are curved as if 
the action whatever it may have been, operated more powerfully on one side than the other. 
The following woodcut illustrates an example of this kind, where a single fascicle is curved, 
while the others in the same specimen are straight. 



Jjignttitcs or EpsomUes , Mmdon, Monroe < aunty. 


Thrst striated surfaces in this part of the salt group differ from those in the Niagara lime- 


Canal Rocks, ipaje 131. 
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stone, in being more smooth, and I have never seen the insterstices filled with calcareous 
matten They are usually invested with a carbonaceous film, and present a black shining 
surface. • 

The mode of formation in these bodies is supposed first to have been the crystallization of 
sulphate of magnesia in the fibrous form, shooting up in the same manner ae water sud- 
denly congealed in a porous or spongy soil/ Common salt will also produce the same ap- 
pearance where the ground is saturated with it ; and it woilld appear also that gypsum will 
•take the same forms, and present many of the same phenomena of these lignilites.f 

The suture-like seams before spoken of usually occur as 
horizdhtal lines of division, the striated surfaces vertical. In 
the quarries at Mendon I observed some of these sutures in 
a vertical position, and the striated ■ surfaces parallel to the 
place of stratification. The illustration represents the usual 
appearance of these seams when on a small scale. These su- 
tures sometimes separate, presenting a surface covered with 
toothlike projections. 

They will be readily recognized by any one after seeing 
these illustrations, and since they are known to be widely dif- 
fused and occurring in greater or less perfection in nearly all 
the calcareous strata of the system, and even in the higher 
rocks, they have become subjects of interest. The great 
limestone formation of the west, holding the place of the car- 
boniferous of Europe, and apparently identical with tjiat rock, 
is marked by similar sutured divisions/ and small columns like 
wooden pins driven into the rock. 

After leaving Mendon, this rock is not seen on the east side 
of th£ Gcnesee*river ; the first point west of the river where it 
appeals is on the “Street farm,” belonging to Mr. Wadsworth 
of Geneseo. The lower part is composed of thinly laminated strata ; the laminae often lighter ' 
and darker in color, giving to the mass a striped appearance, which is very common at many 
other places, and is one of those characters which serve to distinguish the rock at distant points. 
The upper part is thick bddded, of an ashen color, and contains irregular cavities sometimes 
filled with greenish clay ; at others containing celestine, calcareous spar, and zinc blende. 
The more compact portions of the rock have been quarried and used for sfructurcs on the 
Genesee Valley canal. The following is the character of the strata as they appear at this 
place ; there is no connexion with any other rock visible either above or below. 


No. 53. 
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Vertical suture in argillaceous lime- 
stone, Mendon , N. F. 


• See Report of Third District, page 107. # 

f See an article in the American Journal of Science and Arts for Jan. 1842, by Dr. Locke, on some beautiful forme of 
gypsum discovered in the' mammoth eave in Kentucky. 

17 *. 
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1. Irregular mass, much broken up by the denuding agency 3 feet. 

& Light drab or ash-colored limestone with irregular cavities "4 “ 

3. Thick bed like No. 2, with cavities containing celestine, etc., slightly striped below .... 4 J “ 

4 . Consists of two strata, which arc 'ash-colored and striped with darker; brittle after expo- 

sure ; siliceous 5 “ 

5. Thin-bedded, bluish, and striped with lighter colored; bed of quarry 4 “ 


About three miles farther west, at Caledonia village, the terminal strata are thin-bedded and^ 
of a light drab color, and more argillaceous than in many other localities. The rock also 
appears on the farm of Donald McKenzie, one mile north of Caledonia village, and at nume- 
rous places along the brow of the terrace west of Mumford’s mills. In some places the rock 
is porous, or contains irregular cavities ; in other places, it is compact and regularly bedded. 

At Leroy falls, the whole thickness of this rock is exhibited, together with its connexion 
with those below and above. The upper part is thin-bedded, in regular strata ; the middle 
consists of several thick strata ; the whole of a light drab color. 

At Morganville in Genesee county, nearly the same order of the strata occurs ; the thick 
beds are more siliceous than at Leroy falls, and they contain some irregular cavities. The 
connexion of tliis*gvoup with the higher masses is well exhibited in the bed of the stream at 
this place, while the fall is over the thick-bedded portions of the deposit under consideration. 

By making examinations along the northern slope of the terrace which 'extends westward 
from the Genesee, this rock may be seen in nearly every ravine or gorge which indents the 
regular outline. It appears beneath the chcrty layers of the corniferous limestone, two miles 
north of Batavia. The thick-bedded portions form the falls of the TonAwanda on the Indian 
reservation. At Falkirk in Eric county, this mass, capped by the corniferous layers, has 
formed a fall and rapids of seventy or eighty feet. It again appears at Clarence Hollow, in 
a few thin-bedded strata, with cavities lined with spar; and again at AVilliamsville, in thin 
regular strata, which are burned for hydrauiic # ccmcnt. . 

Three miles cast of Buffalo, the same strata appear, in the bed and hanks of Conjockety 
creek. The upper beds contain cavities filled with rhombic spar and sulphate of strontian. 
Many of the smaller cavities which abound in the higher layer, are produced by the destruction 
of a species of Turbwolopsis , casts of which sometimes remain studded with minute crystals. 

At Black-Rock the higher strata of this deposit appear, having the £ame character as just 
described. The Turbinolopsis was abundant at this place, and its casts remain partially 
filling the small* cavities. 

This rock is the product of a period intervening between the deposition of the great 
mass of the salt group, which is mostly a mud deposit, and the commencement of the 
limestone formations above. The character, therefore, partakes of the nature of both, being 
an argillaceous limestone, with a small admixture of siliceous matter which pv6bably resulted 
from an intermingling of the materials which gave rise to the Oriskany sandstone, or a thin 
deposit which seems to^be its representative, and every where follows this rock in the Fourth 
District. The ocean, which had been rendered tprbid by the immense deposit of mud forming 
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this group, became gradually more clear, the supply ceasing, and at the same time the calca- 
reous matter was furnished from another source, at first mingling with this, and finally giving 
rise to an entire distinct formation, contrasting in the strongest d^tee both in lithological 
characters and in the production of an immense number of organic forms* 

While the deposit we have last considered forms a link, showing the gradual progress from 
one to the other of these groups, the passage from the Niagara group to the Onondaga salt 
group is abrupt, offering no gradation in character of products or in the continuation of fossil 
species. So far as we know at present, throughout the whole western part of the Stale, no 
trilobitc and but two shells of the Niagara group reappear in any higher rock. The inter- 
vention of the salt group seems to have exterminated them, and though limestones succeeded, 
yet the same forms did not reappear, notwithstanding the circumstances appear to have been 
favorable to the existence of many similar ones. 

From tho sudden change in the nature of the deposit, and the great accumulation of mud, 
it would appear that the Niagara limestone, which, from its abundance of corals, must have 
been formed in a comparatively shallow sea, sunk down to a great depth, allowing this accu- 
mulation above, of one thousand feet in thickness. Such a change, with the immediate repeti- 
tion of a similar rock, could scarcely have happened, without some violent influence like the 
breaking out of a mud volcano at the bottom of the ocean, by which this product was spread 
rapidly and widely over its bed. The elevation of one point, attendant on such an eruption, 
would naturally he accompanied by a corresponding depression of another, and this portion is 
probably tTiat upon which we have been making our investigations. This deposit, forming 
the greater part of thc^salt group, is moreover unlike any other formation in the fStatc, except 
the marly portion of the Medina sandstone. The presence of large quantities of common salt, 
sulphate of lime, and even free sulphuric acid, indicates an origin different from the geological 
deposits forming the greater portion of the groups of the Ncw-York System. The rarity of 
fossils is another circumstance indicative of a different condition from that attending the other 
groups. The great amount of finely levigated Aiud might, however, have rendered the ocean 
too turbid for their existence ; and it *is very evident that in an ocean where free sulphuric 
acid existed, organic forms would soon be destroyed ; and though other circumstances were 
favorable, this alone would prevent their existence. 

Shrinkage cracks . — These phenomena, which were illustrated under Medina sandstone, 
appear in the upper division of this group. The more argillaceous strata at Wcst-Mcndon, 
where the surfaces are exposed, present all the appearance of the clayey bed of a shallow 
pond which has been dried by the sun, the whole surface being divided into irregular polygonal 
figures. ’ The cracks are filled with the succeeding deposition, which differs a little in charac- 
ter, and the lower one having previously become partially indurated, very clearly marks the 
cause. ’These "appearances are less abundant in this district than farther east. The same 
strata at Schoharie, and in the Helderberg, are strongly marked by these shrinkage cracks* 
which, in the^slabs used for flagging stones, are as clearly defined as in a recent clay bed. 

* 
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Minerals . — The principal mineral of this group ilf the Fourth District, is gypsum, of which 
many thousand tons are annually used. Sulphate of strontian, the sulphurets of zinc and lqad, 
or galena and blende, with rhomb spar, occur in the higher division of •the group. The gypsum 
is the only one of importance, t all the others occurring merely in small specimens fit for the 
cabinet. ■ 4 

Sulphuric acid . — - This substance, which is usually regarded as a volcanic product, occurs 
in this formation in numerous localities* . The most productive, and the best known, is the 
“ Acid Spring,” in the southwest comer of Byron in Genesee county. This place was exa- 
mined many years since by Prof. Eaton, and his account corresponds with its present condi- 
tion. The place presents a low blackened mound of vegetable earth, charred by the acid, and 
entirely destitute of vegetation. At the time of my examination, there was no water flowing 
from, it, though the soil a few inches below the surface is quite damp. The surface is com- 
posed of vegetable matter intensely sour to the taste ; this is underlaid by a clay or sandy 
clay, also intensely sour. It presents this character for the distance of several rods around, 
and during the driest part of the season, is always moist. Several large stumps of trees stand 
upon this mound, the roots of which, and perhaps the trunks themselves, have furnished the 
vegetable matter. I was informed, that in the early settlement of the country, a copious spring 
of intensely sour water issued from the top of the mound ; that in digging about it for the 
purpose of making it deeper, the whole was lost, and since that time it has only flowed in 
the spring of the year. The water is considered a specific in many diseases, and js carefully 
preserved, and even carried many miles to be used as medicine.* 

Several wells in the town of Bergen yield a slightly acidulated watpr, particularly in the 
dry season of the year. One of these, belonging to Mr. Gifford, and which was mentioned in 
the Annual Report of 1840, contains so much acid as to coagulate milk, and is unfit for culi- 
nary purposes. Several other similar instances occur in this part of the county, where wells 
arc rendered useless by the presence of this acid. I was also informed of two other springs 
of the sanje kind, which I did not visit. Ond of these, Dr. Beck has examined, and finds the 
water a dilute sulphuric acid, and the earth of the Byron spring yields scarcely any other 
product. 

Brine Springs , or Salines. — This formation, as before remarked, is the one which gives 
origin to all the productive salines of the State. Thus far no valuably ones have been found 
west of Cayuga Jake, though borings have beeA made at different points. As was remarked 
in a previous page, the hopper cavities are not found in any degree of perfection in the Fourth 
District, though they arc of frequent occurrence in imperfect foftns and if their, perfection or 
abundance be relied on as the indication of strength or quantity of brine, it may ba inferred 
that the springs of Onondaga are superior to any that will be found to the west Of this point. 
From what is already known, it is not impossible that in some favorabfe $Uuation, springs 
^may be found which will repay the labor and expense of working. Still, while tKe brine of 


* Annual Report of 1840. 
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Onondaga county continues so copious, hnd of a quality so superior* there is little probability 
of any tjiing being found of equal value in the Fourth District. * * V; . 

The origin of these brine springs has been so fully discussed by Sfiv Yanuxem and Dr. 
Beck, that it is quite unnecessary here, to enter into,a detail of the numerous facts and their 
natural inference, which to a great degree ate already before the puMic. ^Tho addition of 
new facts may hereafter place the subject in another aspect, and since there are now many 
arguments supported by facts, which apparently favor clirectly opposite hypothesis regarding 
the origin of the brine, it seems desirable that mofe information should be collected before the 
subject can be finally decided in the minds of all. The rocks of this group, particularly the 
lower portions, arc far less accessible than farther east, consequently the means are less for 
ascertaining the nature and origin of these brines. It is quite evident, however, that the 
source, whatever it may be, is less prolific in a westerly direction from Cayuga county than 
in that county and' Onondaga, which presents the greatest development of the group. 

Were it not that the deep excavation at the outlet of Seneca and Cayuga lakes has removed 
the upper portions of the group, and at the same time affords a means of escape for the sa- 
line waters, we might expect to find brine springs of good strength in this place. The recent 
borings at Montezuma demonstrate the existence of strong brines at that point, and the occur- 
rence of brine springs on the east and west margins of the marsh, where circumstances seem 
unfavorable, also offer facts favoring this view. 

The Galen salt spring in the town of Savannah formerly yielded a sufficient supply of 
water for the manufacture of salt in the early settlement of the country, but the proportion 
of saline matter was oqly about nine per cent. This spring is directly on the western edge 
of the Cayuga marsh. 

At Clyde, a dejep boring was made for salt water, where no spring previously existed ; 
small quantities of strong brine were obtained, but the work was abandoned after penetrating 
four hundred feet.* More recently a spring has been discovered a little east of the village, 
and a boring to some depth has been made ; the Vater is sensibly salt to the taste/ but it has 
not been analyzed, having only come to notice when the survey was nearly completed. Salt 
was formerly manufactured from a spring about two miles cast of Lockville. These springs 
are all in this group, and indicate a common origin with those farther cast'. * 

In Monroe county I am not aware of any brine springs in this formation, though several . 
are known in a lower rock. The only brine spring which I have seen in the Onondaga salt 
group west bf 'Wayne county is in the town of Fdba in Genesee county, on the land of John 
G. Sattcrlee. i It is the host copious and strongly impregnated saline in the Fourth District. 
The fact of. its, origin being in rocks of the same formation as those of Salina and Monte- 
zuma, rendexaj itfte more interesting. When I saw this spring the yratcr was flowing from 
one point in quantity about as much as a common pump would supply, and of a decidedly 
saline, taste,^ The vegetation is destroyed for several rods around the place, and there are 


< ’ /' * See. Report of Dr. Boyd, page 318, Annual Report of 1838. 
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indications of another spring coining into this from the west. In an adjoining field on the 
east there is another spring, and several more in the vicinity. All these however ar$ inferior 
in strength to the first. The principal spring rises in a marsh, on the margin of which for- 
merly yverc several wells, and from these salt was manufactured. 

The rock is eighteen feet below the surface, and the portions brought up in excavation and 
boring are a grey marl, with nodules and seams of gypsum, being apparently the rock below 
the lowest range of plaster beds. Several years since, a well was dug as far as the rock, and 
a boring was made of fifty feet deeper. A wooden tube of two inches in diameter was then 
placed in the opening, and the water immediately rose in it several inches above the surround- 
ing surface, and flowed over the edge, keeping the tube constantly filled. At this period, and 
for some time afterwards, a larger quantity of water flowed off than had risen ih the well pre- 
viously, and the vegetation for some distance was entirely destroyed ; even small trees, for a 
quarter of a mile along the course of its outlet, were so much affected as to destroy the leaves. 

The situation of this spring, the copious supply of water, and the numerous smaller ones 
around it, show a concentration of the saline matters which nowhere else appears in the Fourth 
District. The quantity of water is greater, as well as stronger ; and it is very probable, from 
all the facts in the case, that it will eventually prove valuable as a saline for the salt manu- 
facture. Since the supply of this article so essential to the wants of man, is one of interest 
to the State, and since the salines of New-York are superior to any others in the country, it 
is very desirable that a little attention be given to increasing and extending this source of Stale 
wealth. 

Wells and Springs . — Along the southern bprders of this formation, the water, which has 
accumulated in the fissures of the limestone above, finds its outlet in springs which arc copious 
and abundant. This part of the formation is well watered ; but in its middle and northern 
extension, however, this group produces few springs or running streams, and the wells, unless 
dug to great depth, fail in dry seasons. The strata are pervious to water, by the numerous 
seams arid fissures, particularly that portion containing gypsum beds, and the division next 
below. Water is not readily obtained, unless by sinking to the level of the water courses of 
the surrounding country. This often requires great depth of boring or excavation, and from 
some of thcsc*wc have derived much information of the character of the strata. Wide fis- 
sures, evidently water-worn, are often met with in the excavations ; .and these have probably 
resulted from the enlarging of the natural joints of the rock, by which the water first found 
access. 


Agricultural characters of the Onondaga salt group.. 

The belt of country occupied by this group in the north part of Seneca, and in Wayne 
county, is mostly covered by a scries of parallel hills and valleys., The bills consist of gravel or 
a mixture of gravel and sand* and sometimes are entirely arenaceous ; while the valleys are of 
clay, with varying proportions of gravel and sand. Farther west this regularity .ceases, though 
as a general characteristic the surface is one of low hills* and valleys, the latter presenting a 
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clayey soil, while the former consist of gravel or an admixture of clay and gravel. These 
hills of gravel are often composed of rounded pebbles, with a large proportion of half-worn 
fragments of the marls and shaly limestones of the Salt group ; and where freshly exposed, 
these are constantly crumbling from atmospheric agency. In the western part of Genesee, 
and along the whole width of Erie county, the surface is more level, and the hills of gravel 
are less prominent ; still, however, it has some features in common with the surface farther 
east. We find slight elevations of loamy or gravelly soil, covered with oaks ; while the broad 
flat clayey bottoms support maple and beech, with some evergreens.. 

The prevalence of what are termed “Oak Openings,” or tracts which are covered with oak 
trees rather thinly scattered, but fresh and thrifty ; and in other places, tracts of the same 
timber in closer growth, with all the shrubs and smaller vegetation intermingled, indicates a 
fertile soil, and one capable of yielding good crops of grain. Neither is the fact at variance 
with the inference ; for along this whole extent, there is rarely a better wheat-growing country 
to be found. 


OrgSiic Remains of the Onondaga Salt Group . 

From the nature of this formation, being one of finely levigated mud, with a large proportion 
of saline ingredients, and even free acid, which is destructive to all organisms, and particularly 
to the testacea, it might be inferred that few of these forms would be found. If they have 
ever existed in any considerable numbers, they are no longer visible ; but the stronger pro- 
bability is that they have not existed at all, except in the few cases and the rare intervals which 
have been observed. • 

Nearly all the forms seen in this group in the Fourth District, are presented in the accom- 
panying woodcut ; the shells almost entirely removed, casts only remaining. Since the group 
is not identified by its fossils, these are chiefly interesting as presenting the continuation of 
vital energy from the last group upwards. The specimens figured were all collected by Dr. 
Boyd, in Wayne county. 



1. Cornulites. 

2. Orthoceras leave. 


3. Loxonema Boydii, 

4. Euomphalus auloatus. 
7. Avicula tri^uetra. 

18 


5. Delthyria. 

6. Atrypu. 
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1. Cornuliles, n. s. — This species differs from the one in the Niagara group, in being 
much smaller, quite straight, and the upper edges of the rings thinner. The upper edges of 
the rings arc not horizontal, but depressed on one' side uniformly, producing a sort of seam or 
suture. 

Locality— New Newark, Wayne county. 

2. Orthoccras leave, n. s. — Smooth ; ampliations numerous ; very gradually tapering ; 
siphuncie central. 

This is the only known Orthoceras of the group, and differs frqm any in this part of the 
system, in its smooth shell, gradually tapering form, and numerous septa?. 

Locality — Newark, Wayne county. 

3. Loxoncma Boydii , n. s. — Very gradually tapering; last whorl somewhat vcntricose, 
slightly umbilicated ; mouth imperfect. The marks of the arched or undulating striae, so 
characteristic of the genus, are impressed upon the cast in a few places, and a little of the 
shell is preserved. The summit of the spire is concealed in the matrix, and from its fragile 
nature, it is impossible to remove it. 

This shell is named in honor to the memory of Dr. G. W. Boyd, who was zealously en- 
gaged in the New- York Survey during the first two years after its commencement; and after- 
wards, until his death, in the Geological Survey of Virginia. 

Locality— Near Newark, Wayne county. 

4. Euomphalus sitlcatus , n. s. — Shell rapidly tapering; whorls about four, last one much 
expanded ; surface marked by spiral furrows and elevated lines of equal width, which con- 
tinue into the umbilicus ; aperture circular ; umbilicus large. 

The figures are from two different shells, the lower one representing the base being much 
the larger. The lines and furrows of equal size readily distinguish this shell from any other 
in this part of the system. It resembles the E. sculptus , (Silurian Researches , p. 626, pi. 
12, f. 17,) in many respects, but is a smaller shell, and has four whorls. 

Locality — Newark, Wayne county — abundant. 

5. Delthyns ? — This species is about the size of D. decemplicata of the Niagara 

group, and since only casts have been seen it is left for further investigation. 

6. Atrypa ? — This species is apparently identical with a form abundant in the Nia- 

gara shale, but which has not yet been identified or named. Jt is interesting as showing one 
form of that group which continued beyond the middle period of the salt group. 

locality — Newark, Wayne county. 

7. Avicula triquetra , n. s. — Shell obliquely subovate or cuneatc ; markfe'd with concentric 
stria? ; posterior wing large* abruptly acute ; anterior wing very small. 

Locality — Near Newark, Wayne county. The same apparently, appears in Genesee county 
in the shaly limestone above the plaster beds.. 
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In addition to the fossils here enumerated, the Eurypterus lacustris of Harlan is said to 
occur at Williamsville in Erie county. I have not been so fortunate as to meet with it, 
though some fragments of a crustacean have been obtained from that locality. 

Localities of superposition among the rocks of the Onondaga Salt Group t and the next 

succeeding rocks . 

All the sections here presented and other similar ones are constructed from a careful exa- 
mination of the rocks, and none are given except where the actual junction of the two groups 
is visible. In some instances much time has been spent in searching for the precise point of 
contact, in order to ascertain whether the change from one rock to another was abrupt, or 
whether it was by gradual intermixture of the superincumbent mass. The object in present- 
ing them is to direct those who are examining these rocks to points where the contact of two 
groups can be seen — always a point of interest to the geologist, for there he finds the termi- 
nation of a condition of things which gave origin to peculiar forms of animal existence, but 
few of which were continued beyond. 


55 . 



Section at Vienna , Ontario county. 


d . Onondaga, limestone. 

c . Oriskany sandstone, with concretions, four feet. 

b. Some thin dark layers of impure limestone, representing the Water-lime group-two feet. 
a. Terminal mass of the salt group — u »ed for hydratslic cement. 


Nearly the same order among the strata is to be seen a few miles west of this point. 
The next section shows the order at Tinker’s quarry in West-Mcndon, Monroe county. 


56 . 



c. Onondaga limestone, containing numerous coralline fossils, and embracing nodules of chert. 

6. Coarse greenish sandstone or conglomerate, representing the Oriskany sandstone-four inches, 
a. Upper part of Onondaga salt group, exhibiting about twenty-five feet in thin courses of a light ashen color, and entirely 
destitute of fossils. 


18 
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Section at Morganville , Genesee county. 

1 . Onondaga limestone, with fossils; in several courses,.... — ..... — ... — .......... — 3 feet. 

2. Oriskany sandstone, very distinct, 4 in. 

3. Hydraulic limestone in thin courses, 4 feet. 

4. Hydraulic limestone in thick strata — one being Gto 8 feet thick — siliceous in character, and embracing, numerous 

irregular cavities, 22 u 

5. Hydraulic limestone in thin grey layers, with seams of blue marl, 12 “ 

6. Bluish marl, crumbling into irregular, angular fragments, 5 “ 

7. Grey and greenish marl, with some portions very compact, 10 or 12 feet of the lower part filled with small cavi- 

ties or pores like those in the rock covering the gypsum, 19 “ 

This section not only presents the contact of the two groups, but exhibits the gradual 
changes in the upper part of the salt group where it passes from its usual marly and shaly 
character to the impure limestone which terminates the whole. 

At Black-Rock, the junction of the two groups is plainly visible, the salt group terminat- 
ing with a drab limestone containing numerous irregular cavities, and succeeded by the On- 
ondaga limestone, there being no representative of the Oriskany sandstone. 

About three miles east of Black-Rock there is a quarry where the junction of the two 
groups is plainly visible. The limestone below the Onondaga is channelled or grooved into 
trenches of six or eight inches deep, and as much in diameter, in which the latter appears 
to have been deposited. 

In the eastern part of the State there are several formations succeeding the Onondaga salt 
group, which at the west are only meagrely developed, or are entirely wanting. Some of 
these have apparently existed, and were swept oil by denudation previous to the deposition 
of the higher masses. Others have probably never extended far westward, one or two of 
them scarcely appearing beyond Schoharie county, where those limestones forming the Hel- 
derberg division are better developed than elsewhere in the State. 

These rocks and groups will be enumerate! in their, proper order. 
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13. WATER-LIME GROUP. 

Water-lime Group of Manlius (Annual Reports). Water-lime rock? Eaton. Tentaculite 

limestone . 

(Part of No. 6, Pennsylvania Survey.) 

The only locality in the Fourth District where the rocks of this group are known to con- 
tain their characteristic fossils, is in the town of Phelps, Ontario county. Near Vienna vil- 
lage, and at Maffit’s quarry, about two miles northeast of this point, are some thin layers which 
succeed the rock usually burned as water-lime, and which is the upper part of the salt group, 
as before stated. These layers contain the fossils typical of the group. It is understood that 
in the Third District these fossiliferous layers embrace the rock burned for hydraulic cement, 
whence the name of the group. 

In Schoharie county, where these fossiliferous layers are well developed, they embrace no 
hydraulic limestone, and the salt group lies immediately beneath them, the more compact 
portion of which is known as the water-lime. 

In the Annual Reports of the Fourth District the term water-lime has been applied to the 
terminal mass of the last group, as being that rock from which hydraulic cement is prepared 
in numerous localities, and possessing all the essential qualities of that substance. The rock, 
therefore, known as the water-lime throughout the counties west of Cayuga lake is described 
as the upper division of the salt group, and which according to the Report of the Third Dis- 
trict docs not correspond with the water-lime of that portion of the State, but with the mag- 
nesian deposit of the Onondaga salt group. 

These explanations seem necessary to a ri^ht understanding of the matter, since it is 
desirable if possible to render a description of the rock under the name by which it is com- 
monly known. 

The strata identified by their fossils as the water-lime group consist of thin courses of 
dark colored or bluish limestone, often not more than half an inch thick, and when struck by 
the hammer emit a ringing ^ound. The characters arc much the same as this rock presents 
where it has been examined further east. The Favositcs which are usually an accompaniment 
of this group when fully developed, do not appear here. 

The thin layers when exposed to the atmosphere present numerous linear cavities, which 
cross the surface in all directions and cause a destruction of the mass. When freshly ex- 
posed or when a layer is split, the centre will be found presenting the same linear cavities 
containing acicular crystals of sulphate of baryta. These, as the stone becomes exposed are 
dissolved and the cavities left. The crystals and cavities cross the fossils as well as the other 
parts of the stone separating them into numerous divisions. 
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57. 



The illustration represents a small portion of the stone as it appears, one part presenting 
the cavities while at the other extremity the crystals still remain. 

In some parts of the salt group, cavities of this kind abound, but I have never seen them 
filled with any crystalline substance. These are probably due to a similar cause, viz. the 
solution and removal of some crystalline matter by atmospheric agency. 

The fossils of this group (except No. 1,) occur at MalTit’s quarry as before stated. They 
are not however well preserved, though their forms are easily recognized. These are all 
figured by Mr. Vanuxcm in the Report of the Third District. 


58. 



1. Orthia ? (Delthyris) plica! us. 3. Teniaculitfs ornatna 5. Atrypa sulcnta. 

2. AvicuJa'rugwijtt. 4. Littonnu unlkpia. 6. Cytherirm aha. 

Water lime , or Hydraulic cement . 

The subject of water lime as a cement in situations exposed to moisture, or to alternations 
of wet and dry conditions, is one of the highest interest to the people of the State of New- 
York. The great extent of our canals, where this substance is largely used in locks, aque- 
ducts, culverts, etc., renders it desirable that the utmost precaution be taken to provide a 
material which shall meet all the requisitions. Since, however, it is acknowledged that much 
of the cement is of inferior quality, and as fhe subject is especially taken under the direction 
of the engineers to guard against the use of improper materials, it is plain that there is room 
for improvement in this product, either in the article selected, or in the manner of preparing it. 

In order to produce a cement of the desired quality, the admixture of certain ingredients in 
the proper proportions is required. The material selected and used sometimes produces this 
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desired quality, and sometimes it does not ; but if the quality wetc always uniform, and the 
treatment in preparing it the same, there would be as much certainty in the result as in the 
burning of common quicklime. The evil, however, lies in the following circumstances. The 
rocks used as hydraulic cement, along the Erie canal and the lateral canals, hold two distinct 
positions, but both similar in regard to the nature of their ingredients. The lowest position 
is the beds of passage from the shale of the Niagara group, to the limestone above. These 
beds consist of shale, or argillaceous matter with an intermixture of arenaceous and calcareous 
earths. The passage from the shale is gradual, the proportion of the other earths constantly 
increasing : in the upper part the first is in small proportion, and the latter in excess. The 
central beds are those best fitted for hydraulic cement, while the upper are too calcareous, 
and the lower too argillaceous. 

In like manner, the second position of the water lime is at the passage of the argillaceous 
marls and shales of the salt group to the more pure calcareous formations above ; consequent- 
ly there is a gradual diminution of slialy, and an increase of calcareous matter, with occasional 
bands of pure shale. Now it is evident that the rock, taken indiscriminately, will produce a 
lime of very variable quality, from the constantly varying composition of the rock. A single 
stratum, indeed, at an interval of a few rods, may often be of a quality and composition very 
different from the same at another : this may happen, too, without any very sensible difference 
in the external appearance. It requires, therefore, the most constant attention in the selection 
of the material, and a due degree of care in the preparation. There will always be, how- 
ever, a tendency to excess of argillaceous matter in the cements as they are at present se- 
lected ; and this substance ensures their gradual but constant and certain destruction, to the 
injury of the structure in which they are used. 

The quality of the sand used in the preparation of the cement, is another subject of impor- 
tance. In one part of the State, what is called sand, differs essentially from the material which 
is known by the same name in another. In many places a pure siliceous sand is not to bo 
found, calcareous and argillaceous earths forming a considerable proportion. In other places, 
the sand is purely or principally siliceous. The subject of cements has, however, been placed 
before the public in the Annual Reports, and it would be unnecessary to go into further detail 
in this place. The position which these substances occupy is indicated in the description, 
and the places through which they pass is readily found by reference to the Geological Map. 
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14. PENTAMERUS LIMESTONE. 

(Part of No. 6 , Pennsylvania Survey.) 

According to the Report of the Third District, this rock, being one of the subordinate 
divisions of the Helderberg series, disappears from thinning out, in the vicinity of Oneida 
creek. It is not recognized in the Fourth District as a distinct rock, though the charac- 
teristic Pentamcrus, or one very similar to it, has been found near Buffalo. This circumstance 
with others, induces the belief that some of the lower rocks of this series appear farther west 
but that they have not yet been distinctly recognized. The constant association of the Pen - 
tamerus galeatus (Airypa galeata, Dalman, Hisingeii ; Murchison, Silurean Researches, 
p. 623, pi. 12, f. 4), with this rock gives the name by which it is known. It will not be con- 
founded with the Pentamcrus limestone, which is a subordinate member of the Clinton group, 
the typical fossil of which is the Pentamerus Oblongus (see page 70). Another singular 
fossil of this rock is the Lrpocrinites Gebhardii. # 


15. DELTHYRIS SHALY LIMESTONE. 

Catskill Shall/ Limestone . Geol. Report of the Third District. 

This rock is enumerated in the order of succession, though it docs not occur in the Fourth 
District. * • 

As its name implies, it is a shaly mass, or consists of shaly with alternating beds of com- 
pact limestone. Its present and former name is derived from the abundance of the Dclthyris 
macropleura of Conrad which everywhere marks the rock. The name of Catskill Shaly 
Limestone, which has been proposed on account of its great development on the Catskill Creek, 
is found to be objectionable, as it at once carries the mind to the Catskill Mountains, a very 
different group of rocks, thus tending to propagate a false impression. JSjnce the name now 
used has been previously adopted, there can be no objection to continuing it. 

It is an exceedingly interesting rock from the great number of species, abundance and 
perfection of its fossils, many of which* are very similar to those of the Niagara shale, and 
of the Wenlock shale of England, some indeed appear to be identical with those of the latter 
rock. Fossils appear in this fock very analogous to the following forms, which are figured in 


* See Report of the Third District, page 117. Also the forthcoming Report of the Second District, under the head of 
Pentamerus limestoue. , • 
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pi. 13 of the Silurean Researches. Orth is hybrida , O. canal is, A try pa rotunda , A. linguifera 
and several others. Spirifcr? pisum (Silurean Researches, pi. 13, f. 9) is identical with a 
fossil found in this rock-- 

This rock is the lowest position yet known where the remains of fishes have been found. 
A specimen of the defensive fin bone (Ichthyodorulite) of some unknown species, more than 
eight inches long and imperfect at both ends, has been found in this rock. Its greatest 
breadth is about one inch, and a transverse section presents the form of two very acute tri- 
angles with their bases in contact, forming the centre of the bone. 

I have lately seen some fossils from near Point Abinoin Canada, which appear referable to 
forms found in this rock in the Third District, particularly the Atrypa lends of Mr. Vanuxem. 

►Since fliis rock is not known to extend within the Fourth District, no illustration of its 
numerous and beautiful fossils are given. 


16. ENCRINAL LIMESTONE. 

Scntella Limestone of the Annual Reports. 

(Part of No. 6, Pennsylvania Survey.) 

This mass has no existence in the Fourth District, thinning out east of the central part of 
the State, and appearing in force only in the region of Schoharie and the Helderberg. 

It contains a great abundance of a flat or saucer-shaped pelvis of a crinoid, from the re- 
semblance of which to the Scutella it received the name, Scntella limestone . Broken co- 
lumns and other remains of Crinoidea, in a perfectly crystalline condition, arc very abundant 
in this rock. 


17. UPPER PENTAMERUS LIMESTONE. 

(Part of No. 6, Pennsylvania Survey.) 

This mass succeeds the last, resting directly upon it. Mr. Gcbhard junior, of Schoharie, 
has clearly demonstrated that by its peculiar assemblage cf fossils it is distinguished from any 
other rock. Among these, is a species of Pentamems, in shape like P. Ualeatus , but quite 
smooth, and evidently a distinct species. Several fqrms of Atrypa also occur in this rock, 
very similar to th»sc below. 

The thorough practical acquaintance of Mr. Gebhard with alLthe rocks of this part of the 
system, and his nice discrimination of their fossil contents, renders his opinion decisive in 
such distinctions. 

Geol. 4th Dist. 


19 



146 


GEOLOGY OF THE FOURTH DISTRICT. 


'4 * ' 

18. ORISKANY SANDSTONE.* 

(No. 7, of the Pennsylvania Survey.) 

This rock, where best developed in the Fourth District, is a coarse, rather loosely ce- 
mented, purely siliceous sandstone, of a yellowish white color. It contains some flattened 
nodules of chert or flint, and cavities lined with the same mineral, approaching in appearance 
to chalcedony. In the upper part of the rock are numerous concretions of dark-colored or 
nearly black compact crystalline sandstone, very hard and tough. These vary in size from 
an inch to five or six inches diameter ; their external character is much like boulders of some 
hard primary rock. 

In other localities in the district this rock is scarcely recognizable. In Monroe county, its 
only representative is a layer of greenish conglomerate about four inches thick. (See illus- 
tration No. 56.) It is composed of t coarse sand and small pebbles, with some fragments of 
the light-colored argillaceous limestone derived from the next rock below. At one or two 
other points it appears as a coarse sandstone of a few inches in thickness, resting on the Onon- 
daga salt group. The last place in the district where it has been noticed is in the bed of 
Black creek at Morganville in Genesee county. 

The general absence in the district of the four last-named rocks, either from thinning out 
or from subsequent denudation, forms an interesting subject of inquiry- The Oriskany sand- 
stone seems to be deposited in depressions formed either from the natural inequalities in the 
surface of the previous rocks, or arising from denudation. The presence of worn fragments 
and pebbles of the argillaceous limestone of the salt group proves that denudation did take 
place after the latter rock had in some degree become indurated. 

Farther west where there is no representative of the Oriskany sandstone, the surface on 
which the higher limestones rest is very uneven, consisting of abrupt elevations and depres- 
sions very similar to the channelled bed of a powerful stream. There have, however, been 
no grooves or strias observed ; but since the appearances just noticed are usually seen in the 
face of cliffs, or in the sides of quarries, it is by no means certain that such marks do not exist. 
Should this fact once be established, it will open a vast field, both for observation and spe- 
culation. The absence of rocks, whether from thinning out, owing to want of material, or to 
removal since deposition, involves some interesting points of inquiry. 

In the present c»se, if the formations between the Water lime and the Oriskany sandstone, 
which appear in the eastern part of the jStatc, have never been deposited in the west, then the 


* Oriskany. The aboriginal name*of this place is Areskana, signifying the residence of the God of war, and was a place 
where the Aganou-sioni or United Braves held their war councils. 

For this information my renders are indebted to Giles F. Yates, Esq. r.f Schenpctada, who has given much attention to 
the aboriginal names along the Mohawk valley. 
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Water-lime, and more extensively the Onondqga salt group, must have remained, exposed 
above the surface of the ocean, or forming its bed|£i situations beyond the reach of any de- 
tritus or deposition. The production of these four rocks, Pentamerus limestone , Delthyris 
shaly limestone , Encrinal , and Upper Pentamerus limestone , each marked by a distinct as- 
semblage of fossils, must have required a long period of time ; and we can scarcely conceive 
of a condition of the ocean which would continue so long free from deposits of some kind, 
even though at great depths or distance from land. Since the point of greatest development 
of these rocks is less than two hundred miles from where they entirely disappear, it is im- 
possible that if the Water-lime or Onondaga salt group formed the bed of the ocean, there 
should not have been some deposition made upon its surface, and which has subsequently 
been removed. 

The evidence of shrinkage cracks in the upper part of the Salt group is a more prominent 
character in the eastern part of the State, where the rocks in question are well developed, than 
in the western part. Still in both places they exist, and arc proof of the exposure of the sur- 
face above water. If we are unwilling to admit of this denudation to a considerable degree, 
we shall be forced to conclude that the Onondaga salt group was elevated above the ocean, 
and formed dry land, while the eastern portion was yet depressed below its surface, allowing 
the deposition of these limestones. 

Since also these formations arc absent throughout the whole or a large portion of the wes* 
tern States, the same cause which operated here has also operated over this great extent, and 
we shall cither admit a vast tract to have been elevated above the ocean, or that denudation 
has operated over this wide area. 

From all that we know, however, there seems not the least probability that all these rocks 
ever extended far westward ; for there is a gradual diminution of the material, as appears 
where the strata are exposed toward their westerly termination, and if the ocean covered all 
the surface beyond, the deposit has been so slight that subsequent operations have removed 
it. This seems the more probable conclusion, ^since we should expect to find evidence of the 
fact, had so large a surface remained &bove the ocean during this period. 

One of the most, characteristic features of the Oriskany sandstone, is the abundance of small 
cavities which have been formed by the destruction of fossils. These present themselves in 
all cases where the rock is* well developed. The porous nature of the mass has admitted the 
percolation of water, which has dissolved the calcareous matter of the shells, usually leaving 
casts of their internal structure. Where free from organic remains, it forms a fire stone of 
approved quality. 

This sandstone is well known in Pennsylvania and Virginia, constituting an important for- 
mation ; and according to Prof. H. D. Rogers,* it is seven hundred feet thick in the former 
State. In Ne^-York its greatest thickness is not more than thirty feet, and usually much less. 


Geological Report, 1838, p. 51. 

19 * 
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It is not every where the purely siliceoi# Jtfusd^tone which appears in the western part of 
the State. At Schoharie and in the Heldtoerg generally, it is a siliceous limestone, very com- 
pact and tough where penetrated bcyona the jjpfluences of the weather ; but very rough and; 
with numerous cavities upon the exposed surface. It received the name of Shill grit from 
Prof. Eaton, from the abundance of its fossils and its siliceous character. 


Organic remains of the Oriskany Sandstone. 

The most obvious of the fossils of this rock are figured in the following woodcut from Mr 
Vanuxem’s Report : 





1. Delthyria art- uosa. 2. Atrypn eJ^ngata. 3. Atrypa peculiars. 


1. Delthyris arenas a (Conrad, G col. Report, 1839, p. 65.) Shell semi-oval, de])rcssed 
ui front ; extremities of the hinge line rounded ; surface marked by about sixteen or eighteen 
flat ribs on each side the mesial fold, and four or five on the fold ; ribs, particularly near the 
margin of the shell, crossed by elevated undulating lamella? or 'lines of growth ; beak in- 
curved ; area rather large. 

2. Atrypa elongata (Conrad, Geol. Report , 1839, p. 65.) Shell ovoid, crossed by nu- 
merous sharp radii, which extend from the beak to the base and sid6s ; lower valve gibbous 
in the middle, with an elevated ridge extending from beak to base ; lateral margins, often 
straight. 

This is an exceedingly abundant fossil, the radii often becoming obsolete towards the beaks . 
It is often less contracted at the base than the figure. 
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3. Atrypa pcculiaris ( Annual Report of 56.) Lower Valve flat, concave towards 

the base with the margins elevated, the front a linguiform projection ; superior 

valve convex* front mar, gin? folding over the file lower, and joining by a few seme or 

teeth. * 

This shell is known by its peculiar projection in front, the strong depression in the lower 
valve toward the margin, and the folding down of the edges of the upper valve. 

The fossils here figured are perfect, the shell remaining entire. Casts of these, however, 
are the more usual forms seen. In the following woodcut two of these casts are represented : 


69 . 



1. Cas: of Atrypa unguiformia. 5. Cast of Dolthyris areiioaa. 


1. Atrypa un^uiformis, Com rad. ( blippariomx proximus , Vanuxem, Final Gaol. Report , 
p. 124, fig. 4.) This fossil, usually found as a cast, so much resembles the impression of a 
horse’s hoof, that it has for a long time maintained the name, and even by well-informed per* 
sons it was considered as the impression of Ahe hoof of some animal. 

This is one of the common forms in the rock, and will be readily recognized. 

5. Delthyns anmoaa , ut. supra. This is llic usual appearance of the cast; it is (listin' 
guished by its projecting beak, which is often broken, off much shorter than here represented. 

fn addition to the fossils here figured, tl ere are numerous other forms which arc almost 
equally abundant. At Vienna, Ontario county, I obtained a species of iehthyodorulite about 
four inches long the specimen however is too imperfect to represent in a figure. Several 
others were seen in some blocks of stone from the same place, which were used in the glass 
factory at Clyde. These however were partially dissolved by the percolation of water through 
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the porous sandy mass, and only a loose spbl^gy ^tibstance remained. This is the second rock 
in the ascending order in which remains, of fishes have been found. 

From the researches of Prof. W. B. Rogers in Yirginia, and Prof. «H. D. Rogers in Penn- 
sylvania, we learn that the Deltkyris arenosa and Atrypa elongata are equally abundant in the 
same rock, and one of the distinguishing features of the rock are the cavities resulting from 
the removal of the calcareous matter of the shells. These facts show the wide distribution of 
species over similar beds. It should be remembered also that these fossils so abundant in 
this arenaceous deposit are often as numerous in almost purely calcareous beds forming the 
termination of the mass. It seems very probable also that the original deposit was more cal- 
careous, and that the porous character of the rock may have resulted from the solution and 
removal of calcareous particles. 

The connexion of this rock with those above and below it, is represented in the sections ac- 
companying the Onondaga salt group, which show its diminution and final disappearance in 
a westerly direction. 


19. CAUDA-GALLI GRIT. 

Cocktail Grit of Dr. Eights. 

This rock is an argilio-calcareous sandstone, passing into a greenish shale with thin lami- 
nae of sandstone and sandy shale. 

A portiqn of this rock is characterised by*the presence of a F ucoidcs or some analogous 
vegetable form, which when seen in parts, as they frequently arc, have a fancied plumose 
appearance, whence, with the lithological character, the name of the rock is derived. 

This rock is not known in the Fourth District, though it is well characterized in the middle 
and eastern parts of New- York and also in New’ Jersey, as we learn from the Report of Prof. 
Rogers. 
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- ’ 20. SCHOHARIE GRIT. 

Grit Slate of Eaton. 

This rock is a very fine-grained siliceous limestone or calcareous sandstone ; when wea- 
thered, the calcareous matter disappears, leaving a porous siliceous mass of a brownish color, 
from the presence of hydrate of iron. In this condition it presents numerous casts of its 
peculiar fossils. It abounds in a species of Pleurorhyncus, Orthoceras and numerous forms of 
corals. The rock is well developed at Schoharie and in the Hclderberg, but does not extend 
far westward. It is unknown in the Fourth District, but with the last and several others it 
has been enumerated in the order, that the numbering might be continuous, and a complete 
series of the rocks of the system be given in their order of succession, believing that such a 
course would facilitate the comparison of the groups in different parts of the State. There 
are formations at either extremity of the State which do not exist or are only partially deve- 
loped at the other, and if the practice of describing these in their respective order in the 
report of each District be followed, neither would present a complete scries of the rocks of 
the system. This course will give the inhabitants of the western part of New-York a know- 
ledge of what exists elsewhere and which arc wanting in that region, and also show them 
the points at which they are introduced in the middle and eastern parts of the State. 


21. ONONDAGA LIMESTONE. 

Included in the Corniferous Limerock. by Prof. Eaton. Grey Sparry Limestone of the 

Annual Reports. 

a 

Throughout the greater part of the Fourth District the impure limestone terminating the 
Onondaga salt group is succeeded by the Onondaga limestone with usually .the intervention 
of a few inches of sandstone before noticed, which in ordinary observations might be entirely 
overlooked. There is also sometimes a thin band of nonfossiliferous bluish* grey limestone. 
The range of this formation is in an undulating linq having a general east and west direction 
throughout the 'district, extending eastward to the Hudson river and westward far beyond the 
Niagara into Canada. Its northern outline is everywhere wpll marked, forming together 
with the next succeeding rock the second great limestone terrace, which rises to the south of 
the valley marking the range of the Onondaga salt group. 
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By reference to the geological map accopig^ing tlje Reports, the course of this rock will 
be readily traced through the District frejm CayUga lake to the Niagara river, being indicated 
by the blue band following the ochre color. The great depression southwards the line of 
outcrop at Cayuga lake, the Genesee and Niagara rivers indicate the great amount of denu- 
dation it has suffered at these points which are the ranges of ancient valleys, formed at the 
same period in which nearly all the large lake valleys and river channels of western New- 
York were produced. The same cause and, in some places, more recent operations- have 
produced minor indentations in the outline, many of which arc too small to be noticed in 
the map. 

This rock is subordinate in thickness and continuation to the next succeeding mass, and 
was not separated from that by Prof. Eaton. Indeed for all practical purposes they may be 
regarded as one formation ; the lower part, where fully developed, being marked by an as- 
semblage of fossils which sufficiently distinguish it. 

Its usual characters in the Fourth District arc a light grey color often approaching to white, 
more or less crystalline in structure, and containing numerous fossils. In many instances 
this mass, like the encrinal limestone at Lockport, seems almost entirely composed of broken 
and comminuted fragments of crinoidea and corals, sometimes extremely attenuated, and at 
other times fragments of large size are preserved. These fragments of crinoidal columns, 
with some of the other fossils, are frequently of a pink or reddish color, and give a beautiful 
variegated appearance to the mass, particularly when polished. The more comminuted por- 
tions containing some earthy matter of a dark color, frequently embrace large fragments of 
Favosites, a perfect Cyathophyllmn, or some other fossil of a light color, which forms an 
agreeable contrast with ihe surrounding mass. This character may be seen in the stone of 
which the Court House at Batavi^is constructed, and which is from the town of Le Roy. 

Sometimes the mass is fine grained, more compact in texture, and of a darker color ; When 
it has this character, few fossil remains are detected in it. The layers arc usually separated 
by thin scams of greenish shale, which often«dividc bldfcks of the stone into wedge-form and 
irregular laminae. These seams, barely colored with the greenish deposit, often exist in the 
stone, where they are scarcely visible, though a blow with the hammer separates the block. 
In selecting specimens where much vertical depth is required, this is frequently a great in- 
convenience. 

i 

Where thinly laminated by these scams of shale, and the surfdee covered with cncrinital 
columns and plates as it usually is, the rock bears a most striking resemblance to the Wen- 
lock limestone of England, as seen in some specimens from Wenlock which were presented 
to me by Mr. Lyell. So complete is the resemblance in some instances, that onemight al- 
most be mistaken for the other. Judging, however, from the general character of specimens, 
and the description of Mr. Murchison, there is a greater amount of slialy matter intermixed 
with the Wcnlock limestone, than with our rocks of the same period. ^ 

The similarity or even identity of specimens from Dudley in England vnth. those from the 
Niagara grqup has been remarked ; and if this inference be correct, of which there seems no 
doubt, then we find a wide separation here between rocks which in England constitute one 
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group. That such is the fact however appeal^laiij, for there are many fossils of the lime- 
stones above the salt group, which are identical with* the Wenlock formation, while the iden- 
tity of so many species'* in the Niagara group leaves no doubt of perfect correspondence. We 
are therefore to look upon the salt group as' a formation, on this continent, coming in at a pe- 
riod during which, in England, the rocks are supposed to belong to a continuous group, or to 
be parts of one formation. 

The Onondaga limestone in many places contains nodules, or thin interrupted layers of 
chert or hornstone (usually called Hint); and sometimes the Favosites arc partially dissolved 
and the cavities lined with silex in the form of chert, .chalcedony or crystals of quartz. The 
alimentary canal of the crinoidal columns is frequently lined with crystals of quartz, and the 
chambers of Orthocera, as well as the cavities of other shells, often present the same appear- 
ances. 

Its characteristic features, when well developed, and which are always much more prominent 
than the lithological or mineral characters, are the presence of Cyathophylli, Favosites, and 
fragments of crinoidal columns. These always accompany it in situations where it is suffi- 
ciently developed to be of much importance either in economical consideration or geological 
interest. 

In Seneca county this rock is scarcely visible, or forms only a very subordinate layer and 
destitute of its characteristic fossils. In the adjoining county it becomes of more importance, 
first appearing as a thin layer near Oakes’ corners, and along the terrace to East-Vienna ; at 
the latter place it appears in the bed of the creek resting directly on the Oriskany sandstone, 
and succeeded by thc.chcrty layers of the corniferous limestone. It is but a thin mass at 
this place, being little over two feet thick. At another point southeast of this the Onondaga 
limestone is entirely absent. 

At Wayland’s quarry, northwest of Vienna, this limestone appears in several strata following 

the water-lime, and marked by its characteristic fossils. A short distance to the southwest 

J * * 

of this quarry it appears again, containing Favosites and other fossils. The rock at all these 
places is compact, of a greyish blue color and less marked by seams of shale than in many 
other places. 

At Manchester and in the bed of Mud creek at Freedon it is but slightly developed, being 
a thin layer of a greyish blue color and destitute of fossils. It retains the same character as 
far as Mendon in Monroe county, where it is better developed and contains a larger number of 
corals and Cyathophylli. It has also the same character, or is even more fully developed, in 
the town of Rush, where it disappears before reaching the Genesee river. 

On the west side of the Genesee, it appears at Caledonia, still a thick compact mass, with 
a few thin layers separated by shale, and containing a great number of Cyathophylli, Favo- 
sites, and other -fossils. For some distance north and west of this place, it maintains the same 
character, and the^surface is strewed with fragments which coi\tain its typical fossils* 

North of Le Roy village, on Allen’s creek, the rock resting on the Onondaga salt group is 
a compact sub-crystalline greyish blue limestone, containing no fossils ; this is succeeded by 

[Geol. 4th Dist.] . 20 
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twenty feet or more of chert in thin irregul^fjayers, with scarcely any calcareous matter. 
This cherty mass contains the usual fossils of the Onondaga limestone, and they are persistent 
as far as the hornstone continues. The cherty layers arc again succeeded by thin-bedded 
compact, bluish or greyish blue limestone, marked by fossils typical of the next higher rock. 
This example furnishes an instance where the fossils of the lower limestone pass into the 
hornstone, which eminently characterizes the next rock, and from which its name is taken. 
Should such cases prove to be of frequent occurrence, it might become a source of difficulty 
in identifying these rocks. The fact is stated as occurring, not for the purpose of throwing 
difficulty or obscurity in the way of the observer, but to prepare him for some variations* in 
character, which will ever be found in all subdivisions which can be made ; and if he be not 
previously made acquainted with them, he is likely to experience more difficulty in endeavor- 
ing to force rocks to accord with arbitrary descriptions, than from a knowledge of any such 
variations from the general rule. 

About two miles northeast of the point just described, the cherty mass has greatly dimi- 
nished, and the Onondaga limestone in its typical characters is presented in several thick- 
bedded regular strata. It is of a light grey, often approaching white, composed of comminuted 
fossils, and marked by the presence of large numbers of crinoidal columns, Cyathophylli and 
Favosites. The crinoidal portions are often reddish or pink, and give a beautiful variegated 
appearance to the rock. The quarries at this place belong to Messrs. Clifford and Rich. 

Half a mile farther west, there is another similar quarry. The rock is extensively wrought, 
sawed into slabs, and polished for hearthstones, mantels and other purposes. It is also much 
used for buildings. From these quarries the stone for the Court House at Batavia was ob- 
tained. There is scarcely a better locality in the district for an exhibition of the typical 
features of the rock. 

Following the outline of the terrace westward, this rock appears in several points, though 
but obscurely developed, sometimes being represented by a single stratum of less than two 
feet in thickness. In the town of Newstead, Tilrie county, its place is marked by a thin band, 
almost entirely composed of Favosites and other corals, with a few calcareous laminae, and 
a large proportion of shaly matter. The latter is partially decomposed, and the coralline 
masses appear as if imbedded in a ferruginous mud. 

At Clarence Hollow this limestone is but meagrely developed, a thin stratum resting on 
the terminaiing rock of the salt group, being all that is seen. A mile west of this point, how* 
ever, it is well developed, appearing as a grey sub-crystalline rock, very coarse grained, and 
crumbling under a blow of the hammer. At this place it abounds in its typical fossils, and 
in some places the mass is nearly composed of crinoidal columns and Cyathophylli. From 
this place to some distance west of Willi jmsvilie, it continues to be a well-marked and highly 
important rock. In some points it contains large numbers of silicificd corajr/ and some irre- 
gular nodules of hornstone, which render it unfit for lime burning. Every point, however, 
where free from these substances, and the grey crinoidal mass well developed, is marked by 
one or more limekilns, and it will be found a convenient guide to this rock throughout Erin 
county to inquire for these. 
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The best locality for examination of this ro<3k is on the farm of Mr. Youngs, in the town 
of Amherst, a mile west of Williams ville. At this place the rock is well exposed in all its 
varieties. Being a point from which large quantities of lime are taken to supply the city of 
Buffalo, the rock has been quarried at several places, much increasing the facilities for ob- 
servation. The grey crinoidal mass is much better developed here than I have elsewhere 
seen it, the masses of coral are larger and more numerous, and finer specimens can be ob- 
tained. On the brow of the hill it is succeeded by the next rock, which however appears to 
contain little hornstone. 

From the point just noticed, the rock diminishes westward, and at Black-Rock there is but 
a thin stratum marking its place. At the same time the chert or hornstone of the next rock 
increases, and Cyathophylli and a few masses of Favosite have been found in the strata com- 
posed in a great measure of this material. ^ 

From the facts mentioned, the inquiry naturally suggests itself, as to the conditions under 
which this rock was deposited. It has already been seen that at some points it attains consi- 
derable thickness, very remarkable for the abundance of its fossil contents, as well as the 
character of the rock, while at others it forms a thin stratum scarcely distinguishable except 
by its position. The materials of the formation therefore have either been very unequally 
distributed over the bed of the ocean, lodging in depressions of the previous surface, or these 
greater developments are only local, the materials being derived from the growth of coral and 
other organisms in or near the situation they now occupy. Although the former cause may 
have operated to somc # degree in many localities, it will not account for the phenomena wit- 
nessed in all. The thin strata forming connecting links between the points of greater develop- 
ment are probably the finer portions of the thick strata which were transported by the water 
and spread over the bottom, where few or no organic forms existed. In this respect, these 
thick portions resemble a line of detached coral reefs, which we may fancy to have skirted the 
margin of this ancient ocean, and like* many moTlern ones they may have flourished for a long 
period entirely disconnected, and with* a deeper ocean between them. That these deposits 
are local, or have for the most part been produced in their present situation, seems proven 
from the abundance of coralline forms, many of which retain the position in which they ori- 
ginally grew. Some 0 / the masses of Favosite are several feet in extent, and from one mass 
several wagon loads were taken on the supposition that it was gypsum. It is plain that such 
as these could never have been transported far, even if they have been moved at all. It is 
true that many of the smaller ones are broken up, and others are found turned upon one side, 
or completely reversed, showing the action of waves. The Crinoidea which appear to have 
formed a large share of the deposit, are broken up and their remains scattered, though columns 
of a foot or mor^ in length sometimes occur. The Cyathophylli are generally thrown down, 
though they are usually perfect. 

From the- fragile nature of the Crinoidea, any force sufficient to overturn the broad-based 
Favosites and other similar corals would destroy these, and scatter their fragments over the 
bottom, filling up the spaces between thp other corals. Many other small or fragile corals, 

• 20 * • * 
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as well as Crinoidea also existed, but of all these we only find fragments, which bear evi- 
dence of being broken and worn previous to imbedding. In these situations fossil shells are 
few, and it is only when the mass is more evenly distributed that the/ increase in number. 

Now all these circumstances seem plainly to indicate that at these points of thickening 
there was a part of the ocean bed, on which these corals had established themselves, and on 
which they continued to construct their habitations for a long period, as the great size of many 
would prove. In the more sheltered portions smaller and more delicate forms, with the Cri- 
noidca seem to have flourished ; the latter in great perfection, judging from the size of the 
columns. The more exposed portions and the more fragile kinds were broken down as they 
came within the influence of the waves, and these materials were spread around the base, 
the coral reef extending in every direction as far as the material was transported, and 
there we now find the mass thinning ojyt. There seems in this nothing more than we might 
expect, and probably only what is now accomplished in coral reefs which arc near the surface 
of the ocean, and which may be alternately elevated above or depressed beneath it. The 
great amount of destruction here visible was not all accomplished at once, for we may find an 
overturned mass of coral covered with a fine deposit, and upon this another mass of coral, 
either overturned or in its natural position, the whole indicating a long continuation of the 
causes' in operation. The simple fact of the succesivc growths of coral upon deposits cover- 
ing other corals, * of itself proves a great lapse of time ; for the growth of all these forms is 
exceedingly slow. 

From the amount of exposure, it is impossible to ascertain whether these coral reefs were 
circular, or whether they formed more than a single line skirting the margin of the ocean. 
From the great amount of denudation on the north, and the east and west extent of these coral 
banks, we may infer that there was more than a single range ; and if it can be proved that 
they existed far south of the present outer op, we may rationally infer that they formed a scries 
of circular reefs, probably much in the same manner that similar reefs and islands are formed 
in the present ocean. 9 

The Onondaga limestone is scarcely anywhere developed in the same perfection as in the 
First and Third Districts, where it contains a greater number of fossils, and as a distinct mass 
is more persistent. As a quarry stone for building and other purposes, it rarely appears in 
the perfection which it assumes at Syracuse, Le Roy being the only known locality where 
this character is possessed in an equal degree ; while in most otlier places where it is suffi- 
ciently compact for that purpose, the strata are very thin. 

Localities . — The examination of a few points in the district, will suffice to acquire an ac- 
quaintance with this rock. The first locality of interest is at Vienna, where its connexion 
with the rocks above and below are deafly seen. Ttvo miles northwest of the same point, it 
is better developed, and contains its peculiar fossils. Caledonia offers the next point of much 
interest, though the towns of* Rush and Mendon, on the cast side of the Genesee, are inte- 
resting in some degree. Lq Roy, at the quarries before alluded to, offers the best exhibition 
<of this rock in the district. In Clarence there is also a good exposure, a mile west of the 
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village of Clarence Hollow. Near Williamsville, on the farm of Mr. Youngs, a large number 
of the corals and other fossils of the rock may be obtained ; and this locality, with Clarence 
and Le Roy, are by f#r the best in the district. 

Thickness . — The thickness of this mass is very variable, being from one foot to twenty or 
even forty feet. At Black Rock, the stratum representing this rock is fourteen inches thick ; 
in Newstead, Eric county, about the same ; at Vienna, two feet. At Williamsville, as nearly 
as can be ascertained, it is twenty feet. This point and Lc Roy, where the thickness was not 
ascertained, present the greatest development. 

Mineral contents . — The only minerals noticed in this rock, are crystallized carbonate of 
lime, (piartz in crystals lining cavities, chalcedony and hornstone, with iron pyrites in a few 
places. The Favosites are often silicificd, and their cavities lined with small crystals of quartz. 
This rock is so intimately connected with the next Jin succession, and forms surfaces of so 
little extent, that its characters in agricultural respects can scarcely be considered, but will 
be noticed in connexion with the rock next in order. 

Organic Remains of the Onondaga Limestone. 

The organic forms of this rock are its most prominent marks, wherever the mass is Well 
developed. In the Fourth District, Corals and Crinoidca were the predominating forms, the 
conditions under which it was deposited being apparently unfavorable to the existence of 
Testacea. A lew univalve shells have sometimes been found, and more rarely some species 
of Atrypa and Delthyris . 

Among the numerous forms of corals, those of the three following illustrations have been 
selected, as being the most common or most obvious among them. The number may be 
quadrupled, without exhausting the species of this rock. 


oi. 



Eavositea 

2, 2 a 6. F. Gothland ica. 


3, 3 a and 3 b Fragments of column and joints of 
unknown Crinoidcyi. ^ 
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1. Favosites alveolaris .* This specimen has a honeycomb structure ; the transverse septa 
are interrupted. There arc no pores visible, but from its analogy to others which are evi- 
dently of this species, there remains no doubt of identity. 

1 a. A specimen with larger columns, presenting the pores upon the angles. 

Localities— Williams ville, Erie county ; Le Roy, Genesee county ; and Caledonia, Living- 
ston county. 

2. Favosites Gothlandica. — A mass of solid columns, showing the pores upon the sides of 
the tubes. 

2 a. A single tube magnified twice, and presenting a double row of pores upon the side. 

2 b. A fragment from a honeycomb specimen, showing the transverse lamellae. 

Specimens from the mass from which these are figured, present the characters noticed by 

Mr. Lonsdale, of having a single and'Spjiouble row of pores upon the same specimen, and 
upon the same column. 

This is an exceedingly abundant *coral, sometimes appearing with its tubes filled with cal- 
careous matter as in fig. 2 ; and again with the cells in their original condition, presenting the 
appearance of honeycomb, by which name this and some other species arc known. It is 
known to range from the Niagara to the Hamilton group inclusive, occurring in great perfec- 
tion in nearly every rock. 

Locality of specimen figured— Williamsville, Erie county. Found in the same rock at 
Caledonia, Le Roy, and numerous other places. 

3. Fragment of a crinoidal column . — This is an abundant and characteristic fossil of this 
rock. Its great size and general smoothness, with the very thin plates of which it is com- 
posed, are sufficient to distinguish it. 

3 a, shows the crenulated edges of the plates. 

3 6, presents an appearance common on th<^ surface of weathered slabs of this rock, where 
the column % has been broken down, and the plates have .slidden over each other, still remaining 
in contact. 

This form seems referable to fig. 9, pi. 18, Silurian Researches . Fragments of these co- 
lumns a foot or more in length are sometimes found, and there are others where the columns 
are composed of alternating larger and smaller plates. • 1 

Locality of specimens figured — Williamsville, Erie county. Found also at Caledonia, Le 
Roy and numerous other places. 


* For synonynfti and references of the genus Favosites, see Silurian Researches, pp. 681, 682 and 683 ; also GoLDruis, 
Petrefacla, Genus Ccdamopora, • 
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1 and 1 <t» F&YOBites fibrosa. 2. Astrea rugose. 


1. Favosites fibrosa ( Calamopora fibrosa , Goldfuss, Petrefacta, pp. 82, 215, pi. xxviii, 

jig. 3 and 4, and pi. lxiv, fig. 9. Silurian Researches , p. 683, pi. 15 bis, fig. 6, 6 a to 6/). 
The figure represents a specimen of the natural size, being a portion of the whole, showing 
the manner of its bifurcations. 1 a, is a portion magnified, but the transverse lamellae are not 
visible. , 

This fossil is abundant in many places upon the surface of the strata. It seems referable 
to this species of Goldfuss, though I have not been able to detect the connecting foramina ; 
there are also some other varieties which I have no opportunity of examining. This species 
or a very similar one ranges from the Clinton ^roup to the Hamilton. 

Locality — Clarence, Erie county. 

2. Astrea rugosa } n. s. The surface of this fossil consists of a series of circular or inter- 
rupted stars of about f of an inch in diameter, having an elevated disk in the centre of each, 
which is composed of 18 rays ; these rays bifurcate on the outer margin of the disk, and 
form the 36 rays which compose the star. The rays are wrinkled, or crossed by concentric 
lamellae, giving the surface a peculiar roughness, from which the name is derived ; it differs 
from any of Goldfuss’ figures in the number and character of the rays. 

Locality — Le Roy, Genesee county. 
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1, Cjttthophyliutn. 2. Cyathophyllum dianthua. 3. Syringoporu. 


1. Cyathophyllum? It is impossible to pronounce with certainty whether this be a Cya- 
thophyllum or Strombodes, as I have had no opportunity of examining its internal structure, 
ft is one among the common and abundant forms of the Onondaga limestone occurring with 
C. flexuosum and C. ccratites. 

2. Cyathophyllum dianthus. (Goldfuss, Petref. p. 54, pi. xv, fig. 13, and pi. xvi, fig. h 
Silurian Researches , p. 690, pi. 16, f. 12, 12 a to 12 e.) This coral usually appears in large 
groups, which, from their silicified condition, stand out in relief on the surface of the rock. 
The figure is a small portion from a mass of this kind, *of the natural size. 

Localities — Caledonia, Livingston county, Williamsville, Le Roy, &c. 

3. Syringopora. This fossil often appears as in the specimen standing out in relief upon 

the surface ; at other times the ends of the coral are seen projecting, showing their structure 
in the most perfect manner. 4 » 

There are also two or three other species which arc abundant in this rock. The one 
figured apparently differs from any species of Goldfuss. 

The characteristic fossils of the Onondaga limestone in the Third District, figured by Mr. 
Vanuxem on page 132 of his Report, cannot be considered as typical of this rock in the 
Fourth District. The Pentarnerus elongatus occurs at Vienna, but I havejjot seen it else- 
where in the district. 


.' 1 ** 
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22. CORNIFEROUS LIMESTONE. \ 

Upper part of the Comiferous Limerock of Eaton. Seneca Limestone of the Annual 

Reports . 

This rock is one of the most persistent of any in the series, and at the same time maintains 
a uniformity in lithological character, and in the occurrence of certain fossils, scarcely possessed 
by any other. It is known to extend from the Helderberg mountains on the Hudson* river,, 
to the ..Niagara river, and thence far into Canada. This rock forms* the terminating mass of 
the second limestone terrace to the south of lake Ontario, and with the Onondaga limestone 
and the upper part of the Salt group forms' the whole height of the same in the Fourth Dis- 
trict. It follows the same line of direction as noticed in the last described rock, and every 
where succeeds that mass, being always thicker and more prominent. By reference to the 
* Geological Map, the limits of this and the next lower rock will be seen, occupying in the 
Fourth Distritt a width of from two to four or five miles, dipping gradually to the south, and 
disappearing beneath the Marcellus Shale. 

It has suffered a great amount of denudation at several points, as noticed under the pre- 
ceding rock, the two being almost always in the same line of outcrop. 

This rock ha$ a prominent and well defined outline upon the north, and gives rise to a 
♦prominent feature in th h topography of -the country as well as to many interesting points in 
the scenery. All the smaller streams passing over it present rapids or cascades of more or* 
lessjnjferest. The larger streams, and the lakes of Cayuga and Seneca which extend north 
beypnd this rock, have excavated their channels deeply into it giving no evidence of its exis* 
tence in theft bedj£ ^t' forms a slight barrier however at the outlet of lake Erie atBlacjt 
Rock, producing a rapfd current with considerable descent, and presenting a y small island 
just above the water which is all that now remains to show that the rook was once continuous 
from th§ twe^shores. . 
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*^Ji4er the corniferous iimerock of Prof. Eaton were included this rock and the Onondaga 
* limestone of the Reports, the latter constituting his “Ceratial rock? so named from the abun- 
dances of Cyathophylli which it contains. The name corniferous is continued as being pecu- 
liarly applicable to this%ock, though the other, limestones contain the same mineral. This 
is the highest limestone of importance in the series, which continues throughout the district. 

* In lithological character this rock varies to a considerable degree in its range through the 
district, being at the. eastern extremity a fine grained, compact limestone, scarcely presenting 
any crystalline grains.; Its color varies from a light greyish blue, to dark blue or black, and 
it is sometimes even of a light grey or drab color. It contains numerous nodules of hornstone, 
and the strata are sometijpes separated by irregular layers of the same. In other localities 
these layers of hornstone increase in number and thickness to the almost entire exclusion of 
‘ calcareous matter, and they then present a very harsh outline. Where it possesses this 
character, the calcareous matter is soon dissolyed out from weathering, leaving the hornstone r 
in jagged and irregular projecting points, from which it receives the local name of “ chawed 
rjock.” In the central part of the district the hornstone portions are largely developed, and the 
terminating mass in such situations is a light grey limestone, often of a sub-crystalline texture. 

At the eastern end of the district the hornstone is intermingled and interstratified with the 
calcareous strata, the whole very dark colored. The same character .prevails at the western 
extremity of the district, where the rock outcropping on the Niagara has, from its black 
color, given name to the village of Black Rock. 

. .The* rock for the greater part seems to have been composed of finely levigated calcareous 
mud, probably derived from’ the destruction of corals at distinct points, while at the same 
time siliceous matter often formed no inferior part in its production. 'The characters which 
distinguish the last rock, viz., the presence of corals and crinoidea are rare in this, and form 
no essential feature. Fossils are generally few, and for the most part consist of shells. 
Some portions it is true, though of small extent, appear as if they may have resulted from 
the destruction of corals. • ' • • 

This rock is usually distinguished from the limestone below, by its more compact structure, 
the presence of hornstone in layers or nodules, and the absence of Favosites, and crinoidal 
columns, which as before stated always mark the Onondaga limestone where well developed. 

Where free from hornstone this rock furnishes a good building stone, and is readily dressed 
to a smooth face. The darker portions however give a sombre aspect to the structures, and 
the effect upon the eye and the mind is unfavorable. The lighter colored portions, usually of i 
the upper part are more suitable for such purposes, and give a good appearance to tyiildingp. 
That portion with much hornstone is only fit for rough walls, for if dressed smoothly, -which 
is difficult, it weathers unequally and the moisture finds its way between the nodules of hQrn- 
stone and the surrounding mass, and eventually produces mischief. Th6 upper part of the 
mass is in many places so free from hornstone 'that it is extensively used for lime burning/ 

This rock is interesting to* the geologist by its contrast with the preceding, both in color, 
general lithological character and organic contents. It reveals a period when a^eat change 
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.took place in the condition of the ocean, when from a sea teeming with organic forms like the 
corals and crinoidea, it became one in which few of these forms existed, and shells almost 
alone tenanted the .deep. It appears to have been the commencement of a change by which 
the sea grew deeper, finally to the depth beyond which corals flourish, and these were all 
, covered hy the calcareous mud derived from previously existing masses. 

This rock first appears in the district in the eastern part of Seneca county, having the same 
characters as in the quarries near Springport on the eastern side of Cayuga lake. The rock 
is exposed at numerous points, nearly all presenting the same characters ; beingdn regular 
courses of from six to .eighteen inches thick, usually separated by layers of hornstone, and 
sometimes embracing flattened .nodules of the same, which have a striated surface, as if from 
the crystallization of some mineral in the space between the two rocks. A mile or two west of 
Waterloo it approaches the Seneca outlet, and is quarried on the margin of the stream ; some 
of the upper strata are of a greyish blue color, weathering to a light grey or ashen, and con. 
taining some argillaceous, matter. These strata arc often marked by the presence of a Cyr - 
toceraSy which often attains a large size, The greater part of the rock is fine grained, bluish 
in color, embracing an irregular strata of hornstone. In one quarry I noticed a separation of 
the higher and lower strata by a “ wayboard” or seam of clay about four inches thick. 
This clay is exceedingly fine like the softest talc, and has a laminated structure and yel- 
lowish color ; it differs greatly from the usual shaly matter separating the strata, and on this 
account is noticed. The rock at these quarries is readily worked, being crossed by vertical 
joints in two directions, which often separate the stone into blocks of convenient size, and 
leave a good back wall to the quarry. 

* The effect of these joints, and the manner of working the rock where they occur, is well 
illustrated in the view of a quarry south- of Waterloo, which stands at the head of the section. 
The salient and reentering angles, the lines of which bound the quarry, mark the two direc- 
tions of these joints, one of which is nearly E. and W., and the other varying from N. 10° E. 
and S. 10° W. to N.E. and S.W. * 

■ About three miles south of Seneca-Falls village it comes to the surface in several places, 
and from always presenting the same strata above ground it appears to have been undermined, 
or from some other cause to have been broken into faults. The surface being level does not 
admit of an actual inspection of the condition of the rock, but judging from what is seen it 
holds the following position! 



This dislocation of the strata is probably caused by the removal of the soft gypseous rocks 
from Ijeneath, allowing the higher strata w to fall down. From that side next to Cayuga lake 
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only presenting this appearance, it is probably due in some measure to the cause which ex- 
* cavated the lake, and which doubtless acted with greater effect upon the , softer strata beneath 
the limestone. Upon the eastern shore of Cayuga lake, in the Third* District, the influence 
of this agency is more distinctly visible. * * . * 

From the quarries on the Seneca outlet, to the west of Waterloo, this rock does not again 
appear for several miles, having evidently been excavated in a direction north of Seneca lake, 
for about the same width as the lake. At Jones’ quarry, where it’ first appears, in the town 
of Phelps,, its eastern edge forms nearly a perpendicular escarpment, showing cither a sinking 
down of the rock on the east, or its entire removal. The latter seems more probable, since 
there appears no evidence of causes to produce the former, and there are many reasons and 
facts for inferring that the valley of Seneca lake once extended much farther north than at 
present. 

In Ontario county, at the place just mentioned, the rock is nearly of the same color and 
character as in Seneca county. Farther west it becomes of a lighter grey color, and often 
exhibits a tendency to crystalline structure. At the numerous points along this terrace west- 
ward where this rock appears, it presents a rounded outline of a light grey or almost ashen 
color, with projecting nodules or layers of hornstonc, which, from weathering, have assumed 
a yellowish color, and are checkered by scams in all directions. Near Oakes’ Corners, the 
course of the railroad has cut through its northeastern extremity ; and along the south side of 
the railroad, for some distance, its northern outcrop is visible. 

At Vienna, the whole rock is well exposed in the bed of the stream* extending from the 
lower to the higher village, and appearing still farther beyond. f 

The strata resting upon the Onondaga limestone are principally composed of hornstone ; 
the calcareous matter has been dissolved from the same, and it presents the most rugged and 
irregular appearance conceivable. Where the stream passes over these beds, the calcareous 
portions are worn much deeper, while the hornstone stands up in projecting knobs. The lower 
part of the mass is developed in about twelve distinct strata or beds, of about one foot each, 
some of them varying from twelve to fourteen inches. • The central portion of the mass at this 
place has a. shaly structure, and is free from hornstonc ; it contains innumerable small fossils, 
which are scarcely distinguishable by the naked eye. This portion of the rock is blue, but 
weathers to an ashen color. 

The shaly division is again succeeded by compact limestone with hornstone, and terminates 
upward in shaly calcareous, thinly laminated strata. Few fossils are found where the Jiorn- 
stone is abundant, but in other* parts of the rock they are common. ^ 

Two miles west of Vienna, some strata of this rock, containing very little hornstone, are 
exposed over considerable surface. The rock is compact, of a light greyish blue color ; it is 
readily quarried, and furnishes good building stone. The character exhibited in the bed and 
banks of Flint creek ac Vienna, is the prevailing one along the outcrop of this rock westward. 
* In the bed and banks of Mud creek, above the Village of Freedon, it presents nearly the 
same character, except that there is far less hornstone. The central portion is shaly, con- 
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taining the same fossils as at Vienna, and in addition I obtained an Ichthyodorulite about six 
inches in length. Some part of the*rock above this is very light colored, resembling the upper 
part of the Onondaga salt group. This portion, however, is marked by the presence of one 
of the most characteristic fossils of the rock, viz. Odontocephalus kelenurus. The higher 
strata are thin-bedded, but with little intermixture of shaly matter. 

The lower part of the rock above Freedon is a fine-grained, compact blue limestone, with 
a moderate proportion of hornstonc. It contains some thin beds of coarser, greyish, sub- 
crystalline limestone ; and it is these which in some places become augmented in thickness, 
and furnish the fine quarries in this rock. At this place they distinctly alternate with the blue 
* strata. This character is the same as that presented in the lower part of the rock in Seneca 
county, but it offers no sufficient reason for a subdivision. 

Where best developed, the rock presents the threefold division visible on Flint creek and 
Mud creek, The same may also be seen in a few other places, but the distinctive characters 
are either hot persistent, or they are not visible through the whole district. The very fine 
grain and light grey color seen in part of the mass on Mud creek, is also visible at one or two 
other places, but it is far from being a general or important character. 

At Farwell’s Mills, and at Wcst-Mendon, the same general character of the rock is exhibited. 
The proportion of hornstonc varies at almost every locality, but usually some of the strata 
consist ih large proportion of that mineral. At Avon the higher strata of the rock have be- 
come a compact thick-bedded stone, and being entirely free from hornstone, are quarried in 
considerable quantities. The lower part of the mass has been exposed near the same place, 
and contains abundance of hornstone. 

It is quite unnecessary to follow all these local Variations in the character of the rock. From 
what is already said, it will be plainly seen that the nature and proportion of the component 
parts vary at different localities. In some places the hornstonc predominates through more 
than half the mass, while in others it is in very subordinate proportions. 

On the west side of the Genesee, its cherty cflaracters are better developed than elsewhere. 
Between Caledonia and Le Roy, there are many acres, and I believe hundreds of acres, which 
are literally paved with hornstone in small angular fragments, or larger masses united by car- 
bonate of lime. In consequence of this stony surface, this part of the town was for a long 
time considered almost # useless for agricultural purposes, though originally it produced a good 
groWlfr of timber, and more recently it has been discovered to be very productive, affording 
some if the finest crops. From the nature of the rock, the soil is necessarily highly calca- 
; ifous ; and from the abundance of stones, the surface is kept at a more equable temperature* 
\ than in some other soils. 

The planner of destruction produced by weathering is very obvious in this rock : the cal- 
careous matter dissolves away ; the hornstone, as it projects, shows little interstices or crack's, 
which are soon filled with water, which, on freezing, enlarges the space, and thus after a time 
the Whole mass is broken down! This process is readily understood by an examination of the 
rock a,Vfoy of its outcropping points. The roads over this portion of the rock are superior to 
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the^ best macadamized roads ; the loose arrangement of the fragments allowing the percolation 
of water, which is drained off by fissures below. The Siliceous matter soon becomes pul- 
verized, and offers no inconvenience from the size of particles. If man* would take a hint from 
nature’s operations, the more cherty parts of this rOck would be used for improving the. roads 
along the whole line of its outcrop. Still the only place where this mode of improvement has 
been adgpted, is on the road from Buffalo to Will iamsvi lie. 

The general characters of this rock are seen along the main road from Caledonia to Le Roy, 
and the country intervening this line and the northern margin of the terrace. Its rough and 
jagged surface everywhere marks its occurrence, and along this distance its development is 
greatly superior to that of the Onondaga limeftone. 

About two miles southeast of the village of Caledonia, on the land of Mr. Christie, the 
compact grey portion of this limestone is well devoloped, forming thicker strata than elsewhere 
in the district. It has been extensively quarried for the Genesee Valley canal. In appearance 
it much resembles the Onondaga stone ; but the presence of large quantities of hornstone, 
and the occurrence of some fossils peculiar to the corniferous rock, are conclusive evidences. 

In the bed of the stream below Le Roy village, the Corniferous rock prevails to the almost 
entire exclusion of the next mass below. The section along this creek gives between thirty 
and forty feet by actual measurement, which is composed almost entirely of limestone.^ This 
section in detail is as follows, beginning with the highest stratum of the rock, whicfh is suc- 
ceeded above by the Marcellus slates. . 


Two strata of grey limestone with numerous fissures, slaty, and, compact at different 

points * 

Compact grey limestone — two strata 

» Hornstone with little limestono . 

'Limestone 

*' Hornstone . . . . : 

Limestone * 

Hornstone * 

Grey limestone 

Hornstone 


Limestone 

¥ Hornstone . ?...!. 

Grey compact limestone 

Thinly laminated limestone with fossils , t . 

Compact limestone with fossils 

Limestone with nodules of hornstone 

Limestone 

Hornstone 

Limestone in two courses 9 , 

Limestone with nodules of hornstone, in two strata separated by hornstone 
Limestone in courses of one foot each, separated by layers of hornstone . . 
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Limestone in two courses, with an irregular layet of hornstone between 
Thin-bedded limestone with much hornstone in nodules and flattened masses, all con- 

* tain in g abundance of coralline fossils 

Limestone with a large proportion of hornstone intermixed ; contains some coralline 

, fospils * 

Limest&ne in two courses of ten inches each 

From this point there is a fall of twenty or thirty feet in the stream, where the rock 
is indistinctly seen. From the point where it reappears, there arc thin strata of 
hornstone with a small admixture of calcareous matter, the whole exceedingly 
rough and ragged 
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The last division contains in its upper part numerous coralline fossils usually replaced by 
silex, and in jnany instances they arc even more durable than the mass of hornstone around 
them. The lower part of this mass separated from the Salt group by six feet of light grey 
limestone, destitute of fossils, which, from its position, represents the Onondaga limestone. 

There is no other point known in the district, whore there is so great a development of the 
hornstone of this rock, it usually being a very subordinate part of the whole. From the vici- 
nity <j|f Le Roy, there appears to be a gradual diminution of the siliceous matter in a westerly 
direction, some points being nearly free from it. Within ten miles of the Niagara it again 
increases, constantly augmenting as far as Black Rock. In this intermediate space it occurs 
mostly as nodules embraced in the calcareous rock,, and sometimes increasing so as to form a 
separation between the layers. The rock is usually of grey or greyish blue color ; but when 
within ten miles of the' Niagara, it again assumes the very dark, almost black color of the mass 
in Seneca county. - 

At Black Rock, where so well developed, the mass consists of calcareous matter in irregular 
wedge-form layers, separated by thin laminae of shale. In some instances the siliceous por- 
tions are equal to the calcareous, and both ara blended in the most heterogeneous rqanner. 
It is separated from the terminating rot’k of the Salt group, by a layer of grey limestone about 
fourteen inches thick. 

It will be observed, that in all cases where this rock is highly developed, the Onondaga 
limestone, the next rock below, is but meagrely so. For all practical purposes, in the Fourth 
District, the two masses may be considered as one. They are intimately connected, forming 
togejfjer.the Limestone Terrace, and there are few good localities where both are not to be 
Aeen. Indithological^character, there is scarcely more difference between the Onondaga and 
Corniferous, than in different parts and different localities of the latter rock. > 

TJie ^pssils of the two rocks in many instances blend together, or more properly the Favor 
sites and^other corals of the Onondaga occur in the cbntral part of this rock. The upper part, 
however, is always distinguished by its organic contents, as will be seen under that head. 

♦ Localities. — The occurrence of this rock almost continuously through the district, offers 
numerous localities for its examination. A few of these may be indicated, as affording better 
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exhiKition&ofithe strata than ^ others . 5 ^ The ^numerons^uarries mentioned ih ’Seneca -county; 
a^e iali rinteresting localities. • The bed; of Flint creekat Vienna, the outlet of Canandaigua 
hike, and *the bed of Mud creek, all offer interesting points for examination . 1 At the village 
offiWest-Mendon, the strata are well exhibited, though few fossils occur. To the south and 
west of the villageof Caledonia, and the whole distance between this*point and LeRoy, there 
ia^find^xposure of the rock; The bed'of Allen’s creek at Le Roy 1 , as far as the falls, affords 
perhaps the best exhibition of the strata in the district.. At Clarence Hollow, this rock con- 
tains a few fossils not elsewhere seen. In the vicinity of Williamsville, and at several points 
between this place and Buffalo, to the south of the turnpike, the upper part of this rock is well 
developed. It is peculiarly interesting from containing numerous fossils of the genera Stro- 
phomena, Delthyris, and Pleurorhyncus. At Black Rock, the lower part of the mass is very 
fully developed, and presents many interesting fossils. 

The places enumerated will give a very perfect idea of the character .of thisorock; indeed, 
two or three of these localities are sufficient to present its most characteristic features. 

Thickness . — The point of greatest thickness actually measured is on Allen’s creek, where 
it is seyenty-one and a half feet. At the eastern extremity of the district, the thickness can- 
not be more than half this,* and at some points I have estimated it at thirty feet. At Black 
Rock there is about twenty-five feet laid open to view ; but the higher part of the ropl$fo not 
visible, and from the deep alluvion covering it farther east, it cannot be correctly estimated. 
The increased thickness in many instances seems due to the augmentation of the hornstone, 
which is exceedingly variable, often being collectively less than six feet, and again amounting 
to four or five times as much. * 

• * ‘ ‘S ' < ^ f H •* * . 

Mineral contents of the Corniferous limestone. — The mass presents few simple minerals, 
besides those which form an essential part of its composition. The hornstone sometimes 
p&ssee i$to chalcedony, and crystallized quartz is rarely found. In the cavities in this rock 
at BlqpfcRock, dogtooth spar sometimes occifrs. Fluid bitumen, or petroleum, occurs in* the 
same sitoftttioh, usually filling the cells of the Favosites, from which, When broken, it often 
exmdesini considerable quantity. 

Springs. 

* TKiisis one of the most interesting rocks in regard to the production of springs. * As Jjefore 
>: deacri|wjt|e rock is crossed by vertical joints in two directions. Th% planes of theSe*joint 

1 sSetisuaRy' kepaftited several inches, and often several feet toward the northern majgin ofitjp 
rock f an<| by enlargement within, they sometimes form the entrance to a cavernous expansion? 
The soil above being usually thin, the water readily finds its way into these fig^urGs, ariSf jfesses 
off beneath. From this circumstance, it is often difficult, or nearly impossible, to obtain water 
by digging wells, unless the jrock is blasted to great depth. . f 

The water passes downward till it comes to an impervious stratum, where it,js held cp, a$d 
rising in the fissures till it can find some outlet, gushes out at the northern edge of the escarjj- 
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ment, in the form of numerous copious springs, which are among the most prominent, as they 
are often the most interesting and refreshing feature to the toil-worn geologist, as well as to 
the inhabitants of the place. The upper part of this outcropping edge often presents the most 
dry, barren, and uninviting appearance ; while a few feet below, the surface is fresh and 
green, the soil moist, and little springs gushing out at every step. 

The process by which these springs are produced, will be understood by the following 
diagram : 


66 - 



The water passes down through the fissures u, a , to the impervious stratum r, where it ac- 
cumulates till of sufficient height to flow over its northern edge at c , forming springs which 
are constantly supplied from the inexhaustible fountain in the fissures and cavities of the 
limestone. The water often accumulates in these fissures to a considerable height above the 
spring, particularly where the face of the cliff A is deeply covered with drift. 

On the land of Mr. Stevens in the town of Clarence, Eric county, there is a broad fissure 
by which one can descend to a cavernous opening below. This in the spring, or during rainy 
seasons, is filled to within a few feet of the surface with water, which during the dry season 
of summer gradually subsides, as the discharge by the springs is greater than the supply from 
the surface. During the winter and spring, from the rains and dissolving snows, those fissures 
become quite filled, and frequently the water rises above the surface, forming little ponds in 
depressions half a mile south of the outcrop, in the position of a, u. At these seasons a greater 
quantity flows out by the springs and other openings on the north than usual, and the equili- 
brium is soon restored. 

Where the soil is thin above the limestone, the course of these joints is indicated during the 
dry season by the freshness of the grass and herbage growing along their direction. The 
evaporation of the water below moistens the soil covering the joints, and consequently it 
retains the same freshness as where moistened from above, while the surrounding portions 
income dry and parched. Where the rock is thin and more deeply covered with soil, these 
features are not discernable. 

In several instances streams flowing over this rock disappear in the fissures, and afterwards 
reappear at some* more northerly point. Allen’s creek, at Le Roy, disappears in this manner 
a little north of the village, so that in summer and autumn the bed is entirely dry below. 
After thus disappearing, it evidently takes some other course, 'for it does not appear in the 
same channel below the falls for some distance. It is a favorite belief with many that this 
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stream rises again in the Caledonia spring , seven miles distant ; but the only facts advanced 
are the disappearance of the one , and the occurrence of the other with no apparent origin. 

The Caledonia spring f from the great quantity of water it affords , is evidently the common 
outlet for a large area in its vicinity ; but whether it is supplied from so great a distance as 
Le Roy, may be questionable. To the west and southwest of Caledonia the surface in wet 
seasons presents numerous small lakes or ponds, which drain off into the fissures below ; and 
it is evident, ft’om the nature of the rock, that there is a large reservoir constantly maintained. 

The springs at Canoga, in Seneca county, owe their origin to the same cause, as also those 
at Springport, on the opposite side of the lake. 

Agricultural characters. 

The character of the soil covering this rock varies, to a considerable degree, according to 
its development. Where the rock is thin, as in the eastern part of the district, it scarcely 
produces any effect upon the surface ; but where thicker, it has essentially modified the charac- 
ter of the soil. In Seneca county the soil covering the northern part of this rock is clayey, 
but becomes more loamy toward the southern part ; in the western and central part of the 
county it is frequently covered with a loamy soil, but the characters appear entirely due to 
the accumulation of northern drift. 

Where the rock becomes thicker and the quantity of hornstone greater, it has produced a 
coarse siliceous or silico-calcareous soil, from the destruction of the rock in the manner before 
described. The surface in such cases is often forbidding, from the great quantity of fragr 
ments of the “ chawed rock,” as it is termed ; but where the larger ofuhcse are removed, the 
soil proves of the best quality. The constant destruction of the larger fragments by the 
action of frost and water liberates fresh calcareous matter, which must constantly act as a 
fertilizer. 

Organic Remains of the Corniferous Li?ne stone. 

t 

The central and lower portions of this rock usually exhibit few forms which are peculiar to 
it, though they serve, from their association, to aid in the identification. In the higher por- 
tions, which are nearly or entirely free from hornstone, the fossils arc peculiar, and serve at 
once to identify the rock, being known in no other. Among thesa fossils are two trilobites, the 
OdontocephaJus selenurus of Green, and a Cali/mcne. So abundant is the former of the^^ 
at Schoharie and* other places, that it alone is the fossil entirely relied on, and the rockfijter 
known as the Selenurus Rock.” The other trilobite is scarcely less charact^ijjti$ In ** 
many places in the Third District, and in Seneca county in the Fourth District, the &trdpko- 
mena lineata of Conrad is the typical fossil, but it rarely occurs at any point west of thq last 
named locality. 

There are several species* of the genus Cyrtoceras which are apparently confined to this 
rock, and in the eastern part of the State are common, while in the Fourth District they are 
but occasionally seen, other forms taking their place. 




1. Atrpya ecitula. 4. Strophomcna crcnistria. 6. Plourorliyncus trjgonaliM. 

2. Tarocyclas elliplica. 5. Delthyris duodeuaria. (ia. Plcurorhyncus trigorialis. 

3. Strupliotnenn acutiradiata. 


1. Atrypa scitula , n. s. — Obovatc, compressed towards the base ; lower valve very convex, 
with a produced incurled beak ; upper valve convex in the middle, with a small, rather pro- 
minent beak. The shell is very glabrous, with faintly perceptible concentric lines ; it may 
be distinguished from any other in the rock, by the extension of the beak of the lower valve. 

Locality — Williamsville, Erie county. 

2. Paracyclas elliptica , n. s. — Shell broad oval ; beaks scarcely prominent ; surface 
marked by concentric lines; valves equally convex; very much elevated on the umbones. 
Shell the size of the figure, and larger ; it is readdy distinguished by the figure alone. 

I am indebted to Dr. Everitt, of Batavia, for specimens of this fossil. 

Generic name from jts similarity to the Cydas . 

Locality — Le Roy, Genesee county. 

Strojihomcna acutiradiata , n. s. — Lower valve convex, slightly impressed in front and 
on (tech' 'aide ; hinge line extended beyond the width of the shell, and obtusely angulated at 
tlieJexlTemities ; surface covered with sharp stria*, which bifurcate toward the margin. 

Locality — Five miles cast of Buffalo. Very abundant in the higher strata of the rock. 

4. Strophotncna crenistria , n. s. — Semi-oval; lower valve § slightly convex; upper one 
nearly flat ; surface covered with fine diverging stria?, the spaces between which are crossed 
by concentric lines ; upon the striae, these lines produce elevated points or crcnulations ; hinge 
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line slightly arched, extending beyond the width of the shell, and obtusely angulated. The 
surface is marked by a few concentric lines of growth. 

See also a figure of the same shell in the Hamilton Group. * 

Locality — Vienna, Ontario county. 

5. Delthyris duodena ria , n. s. — General figure semicircular ; valves nearly equally con- 
vex : mesial fold much elevated towards the front ; ribs 12, gradually decreasing in size from 
the centre, rounded, and crossed by concentric undulating lines. 

The specimen is imperfect, and though the fossil is abundant, I have never been able to 
obtain a perfect one. It is readily- known by the number of its ribs and the undulating lines. 
Resembles D. raricusta of Conrad, the D . undulutus of Vanuxcrn (Report, p. 132), but differs 
from that in form and in the number of ribs. Concentric lines often obsolete. 

Locality — Five miles east of Buffalo, and at other points on the Macadam road. 

6. Pleurorhyncus trigonalis , n. s. — Sub-triangular ; beaks little elevated ; surface marked 
by about 20 ribs, some of which are divided ; anterior surface broadly cordate ; posteriorly 
slightly elevated and eonoidal. 

2 a. A view of the base, showing a portion of the shell remaining, which extends anteriorly 
beyond the cast, and is striated. This appears like a kind of sheath, which has apparently 
«io opening upon the base. 

This shell is certainly unlike the P. cuneus of the Schoharie grit. 

Locality — Williainsville, Erie county. 



1 Pterinea curdiifunnia. 3. Orthooychia. 5. Culymene craasimarginata. 

2. Tentaculites scalaria. 4. Euomphalud ? rotuadus. 6. AcroculiA erecta. 
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1. Pterinea f cardiiformis , n. s. — General figure cordiform ; valves equal; posterior 
margin alate ; cast of wing gibbous ; surface marked by fine radiating striae, and crossed by 
prominent lines of growth; beaks large and prominent. Wing imperfect in the specimen 
figured. 

The shell is perfectly preserved upon the specimen figured, which is from the cabinet of 
Mrs. Kansem of Clarence Hollow. Several perfect casts were found in the same vicinity. It 
closely resembles a species of this genus in the Oriskany sandstone. It is with some hesita- 
tion that I refer this fossil to the genus Pterinea , being inclined to consider it distinct. 

Localities — Clarence Hollow, and one mile west of this place. 

2. Tent acul ites sea laris, Schlotii. (Silurian Researches, p. 643, pi. 19, f. 1G.) — Sub- 
ulate ; composed of a series of truncated cones, with their bases towards the apex of the shell. 
Each higher joint appears to proceed from within the one below, “ forming a set of steps 
rather than rings, like the sliding joints of an opera glass.” 

In England this fossil is abundant in the Caradoc sandstone, as it is in New-York in the 
Hudson river group ; and Mr. Murchison remarks, that “ it is not possible to distinguish this 
body from the Tentaculiles of the Ludlow formation.” The one figured holds a place more 
nearly equivalent to the latter formation. 

Locality — Le Roy, Genesee county. 

3. Or thony chia.* — Tapering, slightly curved above ; obtusely angular, having the form of 
a claw or talon, as the generic name indicates. 

There are several fqjrms similar to this in the limestones of the Hclderbcrg division. 

Locality — Near Williamsville, Erie county. 

4. Euomphalus? rot undus, n. s. — General form spheroidal; last whorl very much ex- 
panded ; rapidly tapering to the summit, which is moderately elevated ; umbilicus large. 

The figure is from a cast. Shell striated. • 

Locality — Clarence, Erie county. • 

5. Calymene crassunat'ginata, n. s. — The abdomen and caudal portion of this fqssil is of 
frequent occurrence in this rock. There arc about sixteen articulations visible in the middle 
lobe, and two or three^nore on the lateral ones. It is distinguished by its great convexity, 
the prominence of the middle lobe, and the thick margin. The middle lobe is rather Hal , and 
the articulations extend nearly straight across, bending more suddenly down at the sides. The 
Srticulations toward the extremity are often scarcely visible in the cast. 

This fossil is one of those forms typical of this rock throughout Ohio, Indiana and Kentucky. 

Localities — Nqar Williamsville, Clarence, Caledonia and Avon. 


* A new genus, which I have adopted on the suggestion of my friend Mr. S. iS.'Haldeman, and which will include 
several forms analogous to this. See forthcoming Palaeontology for description. 
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6. Acroculia erccta, n. s. — Erect ; incurved at the beak, forming nearly two whorls ; ra- 
pidly expanding below. The surface is sometimes crossed by undulating lines. This is by 
no means a rare fossil, though sometimes less incurved at the apex. « 

The form of the fossil is perfectly represented, though its more minute characters could not 
be, in consequence of the badness of the wood. 

Localities — Five miles east of Buffalo, Williams ville, Le Roy and other places. 



The illustration above is the most perfect specimen of this kind of fossil seen in the district. 
The specimen is slightly arched, and carinated upon the back ; the surface is marked by 
parallel grooves and ridges, which extend nearly to the point ; the latter is smooth, and finely 
finished. The specimen is 5J inches in length. 

Locality — Freedon, Ontario county. % # 

There is a much larger specimen of a different species, in the cabinet of David Thomas of 
Aurora, which was obtained at the quarries near Waterloo. Mr. Skaats of Geneva informs 
me that he has seen a specimen from the Waterloo quarries, more than eight inches in length, 
and curved nearly into a semicircle. The surface was smooth, except an angular ridge along 
the centre. 
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The following woodcut is from the Report of Mr. Vanuxem, and exhibits the prevailing 
forms in this rock in the Third District : 

70. 



1* Odontoceplmlua selonurits. 3. Strophuincria uiululutu. G 7. Icluli} o»lorulite. 

2. Cyrtoceras undulutuin. 4. Orthi.s lenticular is. f 8. Strophomenu lineatu. 

5. Atrypa prisca. 


1. Odontocephalus selenurus. — The post abdomen and caudal extremity are of frequent 
occurrence in the Fourth District. 

2. Cyrtoceras nndulaturn. — Specimens of this genus have been seen at Waterloo, Cale- 
donia and Le Roy. 

3. Strop homcna undulata. — This is a common fossil in many places, usually tinged of a 
reddish or bronze hue. 

3. Or this lent if or mis, has not been Seen in the district. 

5. Atrypa prisca , is one of the most common and abundant fossils. 

6 & 7. Ichthyodorulitc, and section of the same. This has not been seen in the district. 

8. Stropliomcna lincala. — This is an abundant fossil in Seneca county, but is very rare 
farther west. 

Nos. 1, 3 and 8, may be considered as characteristic fossils in the Fourth District. 

With the tcrrpjnation of the Corniferous limestone* end all the important limestones of the 
New-York System. The calcareous deposits which occur in a higher position are, for the most 
part, thin and rarely persistent over a great extent. The constancy and wide extent of the 
beds just described renders them one of the best horizons of reference in the whole system. 
The subsequent deposits are of a nature quite different, and the organic contents are, for the 
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most part, unlike those of the limestones. Over the whole area known to be occupied by the 
Corniferous limestone, there is an abrupt change from that rock to a black fissile argillaceous 
slate ; while fossils, which have been abundant in the limestone, either cease entirely or are 
succeeded by others of a totally different character. 

The Marcellus shale is the commencement of what may be considered as one great period 
of the New- York system, the materials of which are very unlike in different parts, or isolated 
portions ; but viewed as a whole, present a general similarity in the products and their causes. 
The variation in lithological character is attended by a greater or less change in the character 
of the fossils ; and though every successive division is strongly marked by its peculiar organic 
types, still some species of the lower divisions may always be found. The line of demarka- 
tion between these divisions is sometimes, and in some places, well defined, while at others 
there seems a gradual merging not only of the lithological products, but also of the fossils. 
The divisions heretofore enumerated in the Fourth District are sufficiently well marked 
throughout its extent, while at the east they are gradually less distinct, until at last in many 
places there is no distinguishable line of separation. 

This arises both from the greater similarity of lithological products throughout, which the 
whole presents at the east, and also from the gradual ascent of some of the fossils which at 
the west are confined to lower divisions. This will be made more apparent under the descrip- 
tion of the several subdivisions. 

The whole series, from this point as far as the base of the Old Red Sandstone, seems to have 
been coeval and coextensive. All the members gradually diminish in thickness in a west and 
southwest direction, and the fossils of all seem to keep pace with this diminution, until at last 
the mass is nearly or quite non-fossiliferous. At their eastern commencement the lithological 
character is similar throughout the greater part of the mass, but as we progress westward we 
find a gradual separation, the more shaly portions with some calcareous matter taking the 
lower position, while the sandy and the alternations of shaly and sandy deposits hold a higher 
place. This character is maintained nearly the whole distance to the Mississippi river. 



23. MARCELLUS SHALE: 


Lower part ' of the Pyritiferous rock ( Third Graywacke) of Eaton. Marcelhtt &hale and 
Blactt Shale of the Annual Reports . 

(Lowjul FJerr of No. 8 , Pennsylvania Survey. Black Slate of the Ohio Rs* ** o*Tf.) ' 

[See Sections Plate 7 and Plate 13, No. 3 and 4; also woodcut, page 27.] 

This ro$k admits of two divisions. The .‘lower is very black, slaty and bituminous, and 
contains iron pyrites in great profusion ; some portions are calcareous, and it is always mark- 
ed by one or more courses of concretions or septaria, which are often very large. This 
division terminates upwards by a thin band of limestone, above which the shale is more fissile/ 
and gradually passes from black to an olive or dark slate color. 

. In general characters the lower part resembles the Utica slate, and is not distinguisha- 
ble from the Genesee slate in its general aspect ; it is, therefore, more properly a slate than 
a shale, if the distinction is to be continued. For practical purposes, there is little advantage 
in separating the upper division of this shale from the Hamilton group. The line of lepara- 
tion is nowhere well marked, the change in lithological character being gradual, while some 
of the fossils continue from one to the other. 

The finely levigated mud composing this rock indicates a period of great tranquillity in the 
waters, moved probably only by currents sufficient to transport the materials over the wide 
extent we find them. The nature and condition of the fossils also indicate a quiescent period 
for their forms are among the most delicate, and their parts are usually preserved in the 
greatest perfection. In some instances, however, from their great numbers, they are packed 
closely together, anS fracture on the separation ?f the laminae. 

This rock occupies the depression which extends along the southern border of the Cornife- 
rous limestone, and from two to three or four miles south of its outcrop. From its soft and 
destructible nature, it is only exposed in ravine^ and water courses, and from these situations 
we obtain a knowledge of its characters. The lower part, when long exposed, weathers to 
a brownish or iron rust* color, partially from the presence and decomposition of iron pyrites, 
And partially from bituminous matter. In some situations it retains its purely black color, 
and scarcely separates into slaty laminae after long exposure. 

In many places, this rock contains so much bitumen as to give out flame when thrown into 
a fire of hot coals. From this character, and its black color, it has been considered an, in- 


* In Ohio, Kentucky and Indiana, a rock possesajng the same characters, and apparently holding the name place atthf one, 

** known at the “Black Slate;" and this term eeema more appropriate than Shale,* sinoe the rock ie every where slaty in 
atniet«re» • In lithological aspect it ia undiitinguUhable from the Genesee slate of New-York; but since the term 8hale has 
boon adopted, h is followed to this report. 
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dication of coal ; and throughout the district, and even the whole length of the State, it has 
been bored or excavated in search for this mineral. This example affords an exemplification 
of the reasoning and practice in the absence of geological knowledge, a<nd shows most clearly 
the benefits which may be derived from understanding the order among our rocks, and the 
true place of the coal-bearing strata. 

This rock first appears in the district in Seneca county, where it succeeds the Corniferous 
limestone. There are one or two natural exposures of the same south of Waterloo village, 
and it approaches within a few feet of the surface entirely across the county. The portion 
most exposed is black and very fissile, separating into thin lamime, from the presence of great 
numbers of a smooth Avicula, which is everywhere an abundant fossil of this rock. It is 
exceedingly thin and fragile, and usually appears in fragments upon the surface of the laminae. 
Its form is obscure, though when perfect there is no doubt of its character. 

In the excavation of w^ells a short distance south of the point where the limestone disappears, 
this shale is usually thrown out ; and it can always be distinguished by the shell just men- 
tioned, and flattened fragments of an Orthoccras, as well as by its peculiar black color. 

The same rock appears about two miles south of Vienna, in the banks of Flint creek. The 
portion exposed is very fissile from weathering, and its color externally is somewhat greyish. 
The same thin stratum of limestone which holds a place in the shale in other places, appears 
at this locality. It contains a large number of Orthocerac and a species of Euomphalus, but 
the interior is usually lined with crystalline matter, and the shell is very fragile. At this place 
I found a fragment of the Diploma Drkatji , which is the lowest position in which I have seen 
this fossil. The shale also appears about two miles southeast of Vienna, and near the point 
where the limestone disappears beneath the surface. 

The bed and banks of Flint creek in Bloomfield exhibit this rock in a good degree of per- 
fection, and well marked by its peculiar fossils. The outlet of Conesus lake, a little west of 
the village of Avon, is one of the best exposures of the rock in the district. The lower part 
is black and fissile ; about twenty feet higlu#, the rrm^s is more compact, very black, and 
highly bituminous. It contains large accretions of siliceous limestone, which are sometimes 
quite pure, at others intermixed with shale. The stratum of limestone is compact, about a 
foot in thickness, and filled with fragments of fossils. The rock just below and above this 
limestone is very fissile, readily separating into broad slaty lamina?, the surfaces covered with 
organic remains. 

On the west side of the Genesee river, it appears about two miles south of Caledonia village, 
where it has been bored in several places in search of coal. At this place, and a short dis- 
tance farther north, it presents its usual characters both of compact and fissile structure. 

At Le Roy village, this rock is well exposed to view in die bed of Allen’s creek. The 
lower part of the shale is mostly compadt, with little tendency to lamination, # while the higher 
portions arc very fissile. It contains a great abundance of concretions or Scptaria, which are 
plentifully distributed through* the mass at about the level of the creek, and below the fossili- 
ferous portion of the rock. These concretions arc of a siliceous limestone, apparently resulting 
from a small quantity of the material spread over the surface, which beiijg too little to con- 

V 
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stitute a continuous stratum, assumed this form. The continuous stratum of limestone before 
noticed appears at this place, having the same character as elsewhere. The shale above it is 
very fissile, separating into thin lamina?, and abounding in fossils. 

The lower part of the mass, on weathering, becomes iron-stained; but that portion above 
the limestone weathers to an ashen hue. 

A little west of the village, the shale approaches the surface so nearly that it blackens the 
soil along the road. 

West, of Lc Roy, there are few good points where this rock can be seen. The great depth 
of alluvion about the point of its junction with the Corniferous limestone has generally obscured 
the lower portion. At Aldcn and a few other points in Erie county, the upper part of the 
slate, abounding in Tentaculitcs, can be seen. The deep excavation along the valleys of 
Cayuga and Seneca creeks near Buffalo, and the depth of the drift and alluvion, effectually 
conceal this rock, though the Hamilton group above is well exposed. 

Localities. — The two principal localities in the district, and those to which an observer 
should direct, his attention, are the ravine of Conesus outlet, a little west of the village of Avon ; 
and the bed and banks of Allen's creek, near Ln Koy. At the former place, the absolute 
contact of the Marcellus shale with the limestone below is seen beneath a sawmill, where the 
rock is exposed. Its extent upwards is well exhibited, and its peculiar fossils can all he ob- 
tained. At Lc Roy the same features arc exhibited, and its connexion with the limestone is 
distinctly seen. 

There arc no other localities in the district, where the connexion with the lower rocks, and 
the characters of this,* are so well exhibited. 

Thickness. — The greatest thickness of this rock, where it can he measured accurately, 
does not amount to more than fifty feet; but as before stated, it gradually merges into the 
olive shales above. Tn the Third District, this shale is much thicker. 

• i 

Minerals. — This rock contains no minerals of importance. Sulphnret of iron is every- 
where found. Sulphate of baryta often occurs in the septaria, and crystallized carbonate of 
lime in the same situation, and lining tiie cavities of fossil bodies. 

Springs. — From t[ie presence of iron pyrites, the water flowing over, or rising from fis- 
sures in this rock, is often charged with sulphuretted hydrogen, though there are no copious 
springs. 

Agricultural characters. — The shale alone, on decomposing, produces a clayey soil ; but 
its width being small, and the accumulation of drift at this point being excessive, it rarely gives 
character to the. surface soil for any considerable cxltnt. 

23 * 
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Organic Remains of the MarceMus Shale . 

Nearly all the fossils are of small size and very delicate structure, indicating, as does the 
finely levigated mud in which they are imbedded, a quiet condition of the ocean in which they 
lived. These delicate forms are preserved in the greatest perfection, the most fragile shells 
being often as perfect as when living. 

This character of small size of the fossils does not apply to the rock everywhere ; for in 
the Third District it contains some goniatites, larger than in any other rock in the State. 

The more common fossils met with, and those which are typical of the rock, arc presented 
in the following illustration. So far as can be ascertained, these forms are all undcscribcd, 
with the exception of the last, which was named in the Report of the Third District. These 
occur at the two localities mentioned as the best points of observation, where they are very 
abundant, as well as many others not here figured. 


71. 



1. Orthoceras Hubulaturn. 4. S. pnstulosa. 7. A. equilatern. 10. Tentaculitew iHHiirellu. 

2. iStrophornena »etigera. 5. Avituln muncnU. fl. Orthia nucleus. 11. Atrypu liit.ilaris. 

3. S. mucrunata. 6. A. la-vis. 9. Orhiculu m'rnnta. 


1. Orthoceras suhnlatum, n. s. — Shell tapering to an acute point, smooth; septa nume- 
rous, slightly arched on each side of an impressed line, which extends the whole length of 
the shell. There is usually about one-third of the shell where no marks of septa are visible. 

This fossil is usually much flattened, and often replaced by iron pyrites, which from de- 
composition prevents the septa from being visible. Jt is apparently the only species in the 
rock. 

Localities — Bloomfield, Le Roy, Avon, Seneca lake. 

2. Slrophomena setigera , n. s. — Shell semi-oval, marked by numerous fine radiating striae, 
and a few concentric lines of growth ; beak scarcely elevated ; hinge line with six flexuous 
spines, which appear like bristles. The extent of the hinge line is proportionally much less 
than in S. cornuta of the Clinton group ; the stria? are also coarser. 

N. B. The spines are too short and rigid in the figure, but there has been no time to have 
it reengraved. 

Locality — Avon. 
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3. Strophomena mucronata , n. s. — Shell semi-oval, with coarse stria 1 , which radiate from 
an imaginary point beyond the beak ; beak of the lower valve elevated ; hinge line extended 
into a kind of spine. * 

This shell is readily distinguished by its coarse htri.c, which do not radiate from the beak, 
and the peculiar extension of the hinge line. 

Localities — Avon, Indian reservation, Kric county. 

4. Strophomena pustulosa, n. s. — Shell semi-oval, contracted beneath the hinge line; sur- 
face covered with wrinkles and pustules, without stria' ; hinge extremities angulaled. 

The surface appears as if it may have been covered with spines, but l have not been so 
fortunate as to observe them. The shell when present is of a pearly hue, and leadilv sepa- 
rates, leaving a cast of the fossil. It is quite abundant. 

Locality — Avon, Livingston county. 

A Avicula muncala, n. s. — Obliquely ovate ; surface marked by elevated, radiating and 
concentric lines, giving a cancellated appearance ; from the junction of these Inn » rises a slimt 
spine; posterior wing small, produced into a short acute spine; anterior wing obtuse, with 
an oblique fold. 

The radiating lines are very faint oil the posterior wing, and arc not visible on the anleimr 
wing. The small spines are usually broken of]', except on the margin. This beautiful fessil 
will be readily identified from the figure. 

Locality — Avon. 

b. Avicula hems, n.* s. — Obliquely ovate, with the lunge line slightly deflected on the ante- 
rior side ; beak convex, rather prominent. ; surface smooth, or marked with fine concentric lines 
of growth; posterior wing triangular, abruptly acute, extending nearly inline with the margin 
of the shell ; anterior wing obtuse, w ith a slight plication. 

I his is a beautiful smooth shell, strongly contrasting in its surface with the last, both often 
being found together. 

localities — -Avon and Bloomfield. 

7. Avicula eqiulatera , n. s. — Obliquely semi-elliptical or sub-rhornboidal, nearly flat; lunge 
line straight, extending equally on each side of the beak ; surface covered by radiating si me, 
which are concentrically decussated by numerous elevated lines of growth. 

I he wings are less distinctly marked than is usual in species of this genus, which with the 
equilateral character readily distinguish it. The whole surface is regularly cancellated by the 
radiating stria; and elevated lines of growth. 

Localities— -Avon and Bloomfield. 

8. Orths nucleus , n. s. — Hemispherical; lower valve very convex, with a depression or 
sinus from beak to base ; upper valve flat, marked with concentric lines of growth, and fine 
striae ; hinge extremities rounded. 
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This is a very abundant little shell, often forming thin courses, with scarcely the interven- 
tion of sufficient shale to make them cohere. It much resembles the Spiri/era unguiculus 
(Phil. Paleozoic Fossils, p. 69, fig. 119), and Orthis urnbonata (Cqniiad, Jour. Acad. Nat. 
Sci. Vol. viii, p- 264, pi. 14, fig, 4). The beak is much less prominent, the hinge line less 
extended, and the shell smaller than the last named shell. 

9. Orlncula minuta, n. s. — Orbicular; surface marked by concentric lines. 

This fossil is exceeding abundant, often nearly covering the shaly lamina? for several inches 
in thickness. They appear like small black specks or points. The larger figure is its maxi- 
mum size, ft is remarkably persistent in the district, being known at the most extreme loca- 
lities. 

Localities — Avon, Le Roy, Bloomfield and numerous other places. 

10. TentacuUtcs fissvrella, n. s. — Minute, almost microscopic; annulated above, and 
smooth near the base. When sufficiently magnified, a slit is perceived on one side, extending 
one-third or more of the whole length. 

This fossil occurs in myriads, and, although so exceedingly minute, it forms layers several 
inches thick, extending many yards, and apparently many miles, it being equally abundant 
at distant localities. The layers which it forms are exceedingly fragile, and crumble on the 
least exposure to moisture. 

Localities — Avon, Lc Roy, Waterloo, Alden. 

11. Atrypa limitaris. ( Orthis him tar is , Geol. Report of Third District, p. 146, fig. 3.) 
Compressed, somewhat circular ; surface covered with radiating ribs of nearly equal size. 

This shell is exceedingly abundant in the upper part of the shale ; the stratum, for conside- 
rable thickness, is completely charged with them, and they are often associated in great num- 
bers with Orhicula minuta. The specimen figured is a fragment of this kind, which presents 
the fossil as it usually appears in the rock. It will be readily recognized. 

Localities — Waterloo, Vienna, Avon, L* Roy. 

* 

In addition to these fossils, there are two or three univalves which occur everywhere ; one 
of these is a Goniatite, but from being replaced by iron pyrites which is in a decomposing 
state, it is impossible to define it. The large Goniatitcs figured in the Report of the Third 
District, page 146, as occurring in this rock, have not been seen in the Fourth District. 
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Localities of superposition. 

The following woodcuts illustrate the relative position of this rock in the Fourth District : 



Section on the outlet of Conesus lake, one mile west of West- A von, Livingston county. 

a. Shale of Hamilton group. 

b. Black and olive shale of the Marcellus, gradually passing into that above. 

r. Stratum of limestone with fossils. The shale above and below this limestone is highly fossiliferous. 

it. Black bituminous shale with large septaria. Atrypa limitans occurs in the lowest layers, resting on the limestone f. 

e. Corniferous limestone. 


73 . 



See torn of the bed and bank of Allen's creek , at l*c Ray village. 


a. Shale of Hamilton group. 

b. Bluish and dark shales of the Marcellus, 

c. Stratum of limestone, one foot thick. 

d . Black slaty and compact shale with septaria. Bed of creek. 

«. Corniferous limestone, forming the bed of creek as far as the falls. 



Vino of Sugarloaf Hill, al Hupelon, on the Crnolal Lake Outlet. From a drawing by Mr. E. N. Homfobd. 


24. HAMILTON GROUP. 

This group at present includes the Pi/ritifcrous rock and Third grey waclie of Eaton ; 

'*■ ' Ludlowville , Moscow and Skaneateles shales ; Dark slaty fossiliferous shales , Compact 
* calcareous blue shales , Olive shales , Shales near Apulia and Sherburne ; Cazenovia 

v/'* g^oup, Encrinal limestone , <J-c. of the Annual Reports. 

(Part of No. 8. Pennsylvania Survey.) 

I#** ' 

[See Coast Section of Lake Erie, Plate 5, and Section along Cayuga lako, Plate 7; a[so O of wdodcut, page 27. J 
* « 

'This group consists of several members which may be considered distinct, but which, when 
viewed in connexion, present so many features in common, that they are all recognized as the 
products of one period, and thus constitute one great group. In the Fourth District, the ,q*ly 
changes recognized in lithological products are from shaly to calcareous, with 
beds of limestone, and more rarely of sandy shale. 

The group, as a whole, presents an immense development of dull olive, or Qff- 

careous shales, which, on weathering, assume a light grey or ashen tint; some, portions bt- .. 
'come brownish on exposure, but these are of small thicknessnn this district. At a?few»poiia§ i 
IJie shale becomes darker, or black, and exhibits a tendency to slaty struct*^ e ; but as 
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character, the cleavage is irregular, and oblique to the. planes of stratification. On weathering, 
where the edges are exposed, there is manifested a slight tendency to slaty cleavage. 

From the wide and *even distribution of the materials of this group, it was evidently pro- 
duced during a period of great tranquility, when the finely levigated mud was transported over 
wide areas by gentle oceanic currents. The great profusion and variety of organic forms 
proves also the quiescent condition of the ocean, which, together with the slightly calcareous 
nature of the mud, favored the growth and distribution of the Testacea. 

The upper part of this group, in the Fourth District, bears a very close analogy in its litho- 
logical nature to the shale of the Niagara group ; and in abundance of organic remains, it is 
even more prolific. The forms of the latter are, however, of entirely different species, though 
corals and shells of similar genera abound, and trilobitcs of the same and different genera. 

Concretions or septaria, in well defined and often fantastic forms, are common in every part 
of this group. In many instances the calcareous matter has concreted around some organic 
body, or a nodule of iron pyrites seems to have been the centre of attraction. In such in- 
stances, we often find numerous fossils imbedded in them, or attached to their outer surface. 
The greater number, however, are well defined spheroidal masses, with or without seams of 
crystalline matter, and not containing any organic body. Others, and particularly in the lower 
part of the shale, are small, spherical or elongated, and with a small perforation through their, 
centre, in the manner of the common nodules or other concretionary forms in recent clay beds. 

Organic forms abound throughout the group, but they vary somewhat in the different parts. 
In the lower division, the most abundant are those of Ortlus, Atrypa and Strophomena, with 
some spiral univalves ; while above this portion, great numbers of Avicula, Cyprioardia, Nu- 
cula, and other similar forms abound, with fewer of the genera Orthis, Dellhyris, &e. In the 
next division, Delthyris, Strophomena and Atrypa abound, to the almost entire exclusion of 
the forms before mentioned. Jn the same situation with these we find numerous species of 
corals : Cyathophylli, Favosites and other forms, are abundant; while fragments of crinoidal 
columns are every where scattered through the*mass, or spread evenly over the surface, form 
thin layers of themselves. Many of the species of this division are discontinued, and their 
place supplied by others of the same genera in the higher pari of the group. The principal 
characteristic forms of each division will be found under the head of Organic remains of the 
group. 

Although this group is sfo widely spread and evenly distributed, and of uniform character 
over the western part of the State, still at its eastern extremity the lithological character is 
widely different. The shales are more or less arenaceous, and some parts arc well marked 
sandstone. The proportion of siliceous and argillaceous earth is nearly reversed from what it 
is in the same rocks farther west. The mass varies from sandy shale to shaly sandstone, and 
even tolerably pure sandstone. This character gradhally changes to the westward, the sand 
diminishing and the clay increasing. The features presented by this group at its two extremes, 
and along its whole length, oiler one of the most instructive exhibitions of the varying character 
of mechanical deposits. The facts prove the origin of the materials to have been at the cast 
or southeast. Th\ force of the current which drifted them into the ocean was sufficient only 
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186 


GEOLOGY OF THE FOURTH DISTRICT. 


to carry onward the coarser particles a certain distance, where they were deposited. The 
finely levigated mud was carried beyond this point,. J^ing floated by less force than the sand. 
Some portion of the clay was deposited with the &nd toward the central part of the State, and 
but little of the latter extended beyond this point. Finally the current became more gentle, 
and the clay was deposited to a certain extent, beyond which the power of the current was 
insufficient to carry even this material, and the deposit consequently thinned out in that 
direction. 

Nothing could be more analogous than this to the simple operation of a powerful stream 
conveying detritus into the ocean. The force of the stream is at once checked as it flows into 
the larger body of water, and the coarser materials are thrown down. From this point its 
force is gradually diminished as it progresses, and the coarser particles of the remaining matter 
are precipitated, until finally it loses its force entirely, and the materials before in suspension 
fall to the bottom. Matter like finely levigated clay, however, falls slowly to the bottom of a 
deep ocean, and in this way it may be carried on hundreds of miles, although the current be 
comparatively weak. 

This is not an isolated example ; for the same character is observed in all our mechanical 
deposits, which are vastly thicker in one place than another, showing that the ancient ocean 
had a limit, and that these materials were brought in like the common detritus of rivers, and 
spread over the bottom, gradually diminishing as the force of the current was neutralized by 
the greater body of surrounding water. 

This change in the nature of the materials is accompanied by an equally marked change in 
the fossils imbedded in the different parts of the group. In the eastern part of the State, 
Avicula and Cypricardia with Nucula, &c. prevail in immense numbers ; while at the extreme 
western margin, though in precisely the same position, they are of the rarest occurrence, 
while numerous forms of Delthyris and Atrypa abound. In the present state of our know- 
ledge of the limits of this ancient sea, it is impossible to say positively what influence proxi- 
mity to land or shallow water may have had* upon theSe forms ; but it seems, nevertheless, 
true that the kind of bottom or bed of the ocean had much to do in modifying the character of 
the testacea inhabiting it. Or, perhaps we should say that the different kinds of bottom were 
more favorable to the growth of certain species and genera than to others, and that as the kind 
of deposit changed, so also did the organic beings inhabiting it.* Of this fact we shall find 
sufficient proof as we investigate this formation. 


*In tho present sea we know that its littoral inhabitants, at least, congregate in certain situations and upon certain bot- 
toms, and that forms abundant in some situations are rare in others, though different species are abundant. Even the 
fishes that approach the shore frequent different kinds of bottom, doubtless in search of their food ; and different portions of 
our Atlantic bays arc known as “haddock ground,” tyid “cod ground,” the former always being caught on sandy bottom, 
while the cod frequent stony and rocky bottoms. These facts may very well explain why one partvjf a geological forma- 
tion inay abound in certain forms, while another, varying somewhat in character, may contain a very different congregation 
of fossils. 

The lithological character of rocks, therefore, is an element to he taken into consideration when we undertake to identify 
strata by their contained fossils. 
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The valleys of Seneca and Cayuga lakes are both excavated, for more than half their length, 
in the shales of this group ; and the banks of these lakes, with the lateral ravines, afford the 
best facilities for examination. The group appears also to be better developed in this part of 
the State than farther west, there being in that direction a gradual thinning of the different 
masses. 

Along the banks of these lakes I have been able to trace the following subdivisions, which 
hold good over considerable areas, but which cannot be relied on in every instance ; for to- 
ward the western extremity of the State some portions are lost or merge into others, so that 
the same lines of subdivision cannot be recognized. These divisions, which have been enu- 
merated in the annual reports, are the following : 

1. Dark, slaty fossil if erom shale, which rests directly upon the Marcellus shale, there 
being, as before remarked, no very well defined line of separation between the two. This 
part of the group is not very abundant in fossils ; it may be seen in the towns of Varick and 
Fayette in Seneca county, and on Flint creek and Mud creek in Ontario county. 

2. A compact calcareous blue shale, often passing into an impure limestone. The mass is 
quite thin, and worthy of notice only from being somewhat persistent, and marking the point 
of separation between two more important slialy masses. This is visible on the banks of 
Cayuga and Seneca lakes, on Flint creek, and was traced as far as the west side of the Ge- 
nesee river. 

3. An olive , or often bluish fissile shale rests upon the last named mass. It is marked by 
small concretions, and contains a few Cyathophylli and some other fossjis. Toward the upper 
part, this shale becomes very fissile and of an olive color, often stained by oxide of manganese. 
It can be seen on the shores of both the lakes just mentioned. 

4. Ludlowville shales. The latter mass passes by insensible gradation to a more compact 
rock, which contains an admixture of sand, and often separates in large masses which resist 
the action of the weather for a long time. Above this part the rock is a soft bluish grey shale, 
which is more calcareous and fissile, dnd contains a different association of fossils. These two 
kinds, with the next below and the two above, appear at and near the village of Ludlowville, 
in Cayuga county ; and since these rocks arc of the same age as those of the Ludlow forma- 
tion of England, described by Mr. Murchison, this is a desirable locality to perpetuate the 
name. 

5. Encrinal limestone . •This rock is a thin bed, usually of impure limestone, with a great 
abundance of crinoidal columns. Sometimes the mass is a compact shale, held together by 
columns of great size and length. It is a persistent mass, holding only one position in the 
group, and continuous as far as Lake Erie. It is a convenient point of reference, and will be 
frequently mentioned in the description. It rests upon the last named shale, separating it 
from the Moscow shale. 

6. Moscow shale. This mass succeeds the encrinal limestone, and is a well defined and 
persistent mass throughout the district. It is of a greyish blue color, and scarcely laminated ; 
it separates into irregular fragments, which are rarely slaty. It is sligtyjy calcareous, and 
abounds with foss\s, many of them unlike those below. 

24 # . 
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With this mass terminates both the peculiar shales of which the group is composed, and 
also the greater part of those fossils typical of the same, so far as regards the Fourth District. 
The divisions here enumerated may be found of service to the careful observer, and they 
afford some interesting facts regarding changes in fossils ; still they cannot all be described 
as distinct, neither is it of practical importance that they should be. 

» From the fact that the position of the last is well marked, being embraced between the 
Encrinal limestone below and the Tully limestone above, and also containing a peculiar asso- 
ciation of fossils, it is everywhere recognizable, and as a subdivision is more important than 
some of the others. 

The subdivisons here enumerated can all be seen on the eastern shore of Cayuga lake, be- 
tween Springport and Ludlowvillc ; the latter place also presents the two next higher rocks of 
the system.* The eastern shore of Seneca lake exhibits the same between its outlet and 
Lodi, in Seneca county. The same rocks appear, but not so well exposed, on the western 
shores of both lakes. This fact is of interest, as showing the influence of the prevalent 
westerly winds, which, from the constant action of the water driving against the eastern 
shores, has undermined the mass, and a perpendicular cliff is thus constantly kept exposed. 

The operation of the same cause has produced a fine exhibition of the rocks of this group 
upon the shores of Lake Eric. 

This group of rocks occupies a belt of country from five to eight miles wide, extending 
through the counties of Seneca, Ontario, Livingston, Genesee and Eric. 

In the county of Seneca it occupies the southern part of Fayette, the whole of Varick, 
nearly the whole of llomulus, and that portion of Ovid bordering the .shores of both lakes. 
The superior rocks have been greatly denuded, and the surface of the group is greater than 
in any part of the country westward. Its southern limit, which is just north of the village of 
Ovid, is several miles farther south than any other point before coming to Lake Erie. The 
two lakes, Seneca and Cayuga, seem to have been the great outlet of northern w r aters, and 
along their channels the great excavating and transporting force seems to have operated with 
peculiar* energy. ' 

On the eastern side of Seneca lake the group is well exposed in the outlet of Crooked lake, 
which in its passage to Seneca lake lias excavated a channel from rocks of the Portage group, 
through the Genesee slate, the Tully limestone and Moscow shale, exposing the two latter to 
great advantage, and presenting localities where great numbers of the finest fossils can be 
obtained. The illustration at the head of this group presents a conical hill of the Moscow 
shale, succeeded near the top by the Tully limestone, and above this a thin band of Genesee 
slate, upon which is a covering of alluvium. The sloping hills on either side are indented 
by numerous ravines which expose the rocks of the same group. It also occupies the eastern 
margins of the towns of Benton and Milo in Yates county. 

In Ontario the group occupies nearly the whole of the town of Seneca, the southwestern 
part of Phelps, the northern part of Gorham, nearly all of Hopewell, the whole of Canandai- 
gua, East and Wa^t-Bloomfield and Lima. 

* See Section, PI ate. VII. ^ 
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In these towns there are numerous good exposures of the group, the best of which are 
along Canandaigua lake and in the ravines upon either side. The banks of Flint creek also 
afford a good opportunity of examining the whole series, and the several subdivisions as enu- 
merated may be found between Vienna and the village of Bethel, where the Tully limestone 
and Genesee slate succeed this group. On the north of the turnpike from Geneva to Canan- 
daigua, there are several ravines which disclose these shales in great perfection. The parts 
of the group here exhibited are principally the encrinal limestone and the shales below, which 
abound in fossils. The upper part of the division, denominated Ludlowville shales , is well 
marked by great numbers of Delthyris mucronatus and Atrypa concentrica , with one or two 
species of Strophomena ; the lower part contains large numbers of Cypricardia and Avicula, 
and is more sandy in character than that above. The same portion of the mass is also well 
developed on Canandaigua lake, where its fossils arc numerous. The lower part of the group 
is also seen, as well as the Moscow shale above. 

In Livingston county this formation occupies nearly the whole of the towns of Avon and 
York, a part of Genesco, Leicester and Caledonia. The deep valley of the Genesee, with 
numerous lateral ravines and water courses, renders this county one of the most desirable loca- 
lities for examining the rocks of this group. The Moscow shale receives its name from the 
beautiful development of the same on Beard’s creek, on the land of Mr. f Tors ford ; and it con- 
tains at this locality more than fifty species of fossils, many of which do not occur in any part 
of the group below. The rock at this place is a pure calcareous mudstone, of a bluish color 
on first exposure, but weathering to a whitish ashen. Its decomposition is hastened by the 
diffusion of iron pyrites, which sometimes replaces the fossil bodies. At this locality the 
Genesee slate succeeds, without the intervention of any other rock. Several miles north 
of this point, on the land of the Hon. G. W. Patterson, the shale is well developed in a small 
ravine, and also at one or two other [daces in the immediate neighborhood. 

About three fourths of a mile west of York centre, there is a line development of the shale 
immediately below the encrinal limestone. The* latter also appears here in the form of a shaly 
limestone, with numerous crinoidal steifis and other fossils. The shale is completely charged 
with Cyathophylli of different species, Favosites and other corals, with some trilobites and 
shells. In following down this ravine towards the river, the lower divisions of the shale are 
but obscurely seen, till we arrive at the thin division, before mentioned as the calcareous blue 
shale (or shaly limestone), ‘which at this place is compact, and a tolerably pure limestone. 

On the east side of the river, at Jacock’s run, the Moscow shale, Encrinal limestone, and 
the higher part of the Ludlowville shales, are well exposed, and offer an abundance of fine 
fossils, among which are several beautiful corals of the genus Retepora or Pcncstclla. By 
following this ravine towards the river, the lower division of the group may he seen. At an- 
other ravine a mile or two farther south, the same shales are exhibited in a good degree of 
perfection. 

The Moscow shale is seen near the b^se of the fall on Fall brook, south of Geneseo village. 
The same is also seen near the Conesus outlet, and along that stream the lower divisions of 
the group are wcl\exposed at several places. 
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The lower divisions of the group are seen in Allen’s creek, south of Le *Roy ; and the 
higher portions, with the Moscow shale, at Pavilion and Bethany. A little distance to the east 
and south of Batavia, the lower part of the group is well exposed, and ih Alexandria the higher 
divisions of the same. 

In the town of Darien, a little west of the Centre, there is a good exposure of the upper 
part of the Ludlowville division and the Encrinal limestone ; the latter is a compact mass 
about three feet thick, and its upper part strongly stained from decomposing iron pyrites. 
The shale abounds with Airy pa ajjinis , A. concantrica , Dclthyns mucronatus , and other spe- 
cies of these genera. Cyathopliylli , Strombodcs , Favo sites, and other corals are almost as 
abundant as at York in Livingston county. The Moscow shale is tolerably well exposed at 
this place, though its decomposition upon the surface has obscured its characters, and it pre- 
sents the appearance of an ordinary clay bank. 

On the road westward from the last named place, the rocks of the group are exposed in 
several places. On a small stream crossing the road near Alden, the shales are well exposed ; 
and a little south of this, the encrinal limestone is quarried. It is here highly fossiliferous ; 
containing, in addition to the usual abundance of crinoidal columns, Delthyris , Pleurotomaria , 
and Calyrnene bufo. At this and many other localities, this thin calcareous mass appears to 
be a common depository of many or all the species of the shale below, with several others 
which are peculiar to itself. It was of course produced during a cessation of the mud deposit ; 
and the forms living on the bed of the latter would consequently be inclosed in this deposition, 
with others produced on the calcareous bottom, some of which are different. 

Along the Cayuga creek, on the Indian reservation, these shales can be traced from near 
their base, throughout, to their connexion with the higher rocks. And here l should not omit 
to state what has appeared, only more indistinctly, at other localities. The division noticed 
as the olive shale, and the band of blue calcareous shale, with the sandy part of the Ludlow- 
ville division, have, almost or entirely, disappeared, apparently from a gradual diminution in 
the quantity of matter. The gradual thinnirtg becomds very apparent at all the localities 
west of the Genesee river. At the same time all those portions which are persistent, except 
the encrinal limestone, have diminished in the same direction ; and although few localities offer 
good exposures, it is, nevertheless, very evident that such is the fact. 

This becomes more palpable when we arrive at the shore of Lake Erie, which offers 
the best continuous exposure west of Seneca lake. It is here qilite evident that the rocks 
have diminished to less than one half the thickness which they have on Seneca lake. At the 
same time, however, many of the fossils have maintained their position, and some species 
seem even to be more abundant than eastward. The Cypricardia , Avicula , Nucula , Belle - 
rophon , and a few others appear to have diminished in numbers according to the diminution 
of the sandy calcareous shale in which they so abound at the east. 

To show, however, how fixed are their habits and place of residence, there is a stratum of 
this kind on Lake Erie, which is indicated by the letter a , in the section Plate 5, in which 
Cypricardia , Turbo, Bellerophon and Orthoceras occur to the almost entire exclusion of every 
thing else. This stratum, too, holds the place which the thick mass of sin/lar character does 
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further east ; afid directly above it we find bluish calcareous shales, with Delthyris mucronata y 
Atrypa concentrica and A . affinis , being the characteristics of the upper part of the Ludlow - 
ville division of this group. 

This fact is sufficient to show that there were distinct periods of formation, and that the 
thick mass of sandy shale so abounding in the conchif erotis mollusca in the eastern part of 
the State, and which in the central part is still in great force, extended westward entirely to 
lake Erie. It is there recognized by the same lithological characters, the same or a similar 
association of fossils, and holds the identical place in the strata. 

The section of this group on Lake Eric (see Plate 5) commences with the shale immedi- 
ately above the Marccllus, and from thence the continuation is nearly unbroken throughout. 
The characters of the lower and higher divisions arc more nearly alike than farther east, the 
whole being a soft bluish shale, readily crumbling on exposure to the atmosphere, and decom- 
posing to a tenacious mud. The sandy portion is scarcely noticed, and thin beds of black 
slaty shale, so common on Seneca lake and other localities in the central part of the State, 
have entirely ceased. The peculiar fossils of these portions arc likewise wanting, showing 
the association of certain forms with products of similar nature. The fossils here alluded to 
are a species of Orbicula , the Atrypa congregata of Conrad, and some others. 

Notwithstanding that fossils are exceedingly numerous in this exposure along Lake Erie, 
it must be acknowledged that there is a manifest decrease in the number of species. Scarcely 
any new ones are noticed, and many which have been common at the east are rare or wanting 
There are several species which abound in immense numbers, and which in this respect fully 
compensate in number of individuals for the absence of a larger number of species. This 
fact of the gradual disappearance of fossils is equally obvious with the decreasing thickness 
of rocks which is observed as we progress westward. Whether this was caused by increased 
depth of water, distance from shore, or by the thinning of the deposit alone, it may be inte- 
resting to inquire ; probably, however, all these causes operated in some degree to produce 
the result. * 1 

The lower divisions of this group on*Lake Erie, or that part below the stratum marked a 
in the section, arc nearly destitute of fossils, and the forms which seem peculiar to this part 
on Seneca and Cayuga lakes are not found here. The three upper divisions are here the 
only ones which are interesting from their organic contents. 

Throughout the whole period of this deposition, there appears no evidence of any distur- 
bances. The character of the materials, the condition of the fossils, all show the absence of 
violent currents or of powerful waves. The deposit was probably made at a depth below 
water, beyond the reach of the waves which may have agitated the surface ; and there ap- 
pear to have been no oscillations by which one portion of its extent was elevated, while 
another was depressed. It was emphatically a lout* period of repose. 
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Joints or Vertical Cleavage. 

The rocks of this group, where exposed in cliffs or in the banks of ravines, are traversed by 
numerous joints, usually vertical to the planes of stratification, but sometimes slightly oblique, 
and again more or less curved. These will be more fully described in the chapter relating 
10 that subject alone. The following sketch exhibits the appearance of a natural section of 
the Moscow shale on the banks of Cayuga lake. 


75 . 



Jointed structure of l/ic Cliffs on Cayuga lake. From a sketch by Mr. E. N. Horbford. 


It will be seen that these joints do not all continue through the part of the mass exposed, 
but the blocks exhibit a series of steps which limit the depth to which these divisional 
planes extend. This structure is very favorable to the rapid abrasion and undermining of 
the cliffs along the lake shore. The water finds access to the slightly opened fissures, which, 
in the colder seasons, are enlarged by the freezing of ‘the same, and in summer the waves 
dash into them, constantly widening the breach. A ■slight undermining causes a separation 
by the joints in the opposite direction, and the waves in time leave them standing in isolated 
blocks, which arc gradually undermined, and fall into the lake. Examples of this kind are 
frequently seen, not only in this group, but in those next succeeding, and more especially the 
Portage group, where they are illustrated. 

Concretions or Scptaria . — These bodies, presenting various fantastic forms, are of frequent 
occurrence in this group, though not so abundant as in the shales below and above. Many 
of them, as before noticed, are calcareous concretions, which appear to have aggregated 
around a fossil body or a small nodule of.iron pyrites. In the latter case the mass usually con- 
tains pyrites, and it is probably owing to the attractive force of this substaricc that they were 
produced. Fossil shells aroi frequently found in the centre of these bodies, and the outer 
surface is often covered with them. 


/ 
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Nodules of iron pyrites, often embracing a fosril in the centre, are 

• « of frequent occurrence ; they are ^usually uninteresting, except as 
showing 1 the incipient stages of this procqgs. TJie small figure in- the 
margin represents one of these aggregated around a 'Loxonema, a 
portion of which projects above. ‘ k 

« v • . 

i septaria are spherical, flattened or oblong, and crossed by numerous seams of calcare* 

oti&app, and in the centre is frequently a cavity lined# with crystals and partially filled with 
fhrid bitumen. .. The .figure below represents a small specimen of this kind from the. Shore of 
Lake Erie. It is figured for the purpose of illustrating the general appearance of these bodies, 
which are frequently taken for some fossil.* The calcareous concretion is first formed, and 
afterwards cracks, and the spaces become filled with crystalline matter from segregation or 
infiltration. Sometimes there are no cracks in them, and at others these are filled with clay 
or shale. 




Localities — The ‘description of this group has necessarily led to the mention of many loca- 
lities ; but as the object of this head is to direct observers to the most important points, I may 
mention the banks of Cayuga and Seneca lakes, the*ravines on the .Genesee jriver, in Avon, 


‘ * The common belief is that these bodies are petrified tortoises or turtles, and that the seams are the divisions of the 
plates. of the shell. Squirm is this belief with many persons that they are kept as an evidence of former living animals, 
while the multitudes of roells in the saute rock are entirely overlooked. f 

' [Geol. 4th Dist.J . * 25 . 
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York and Leicester, and the shore of Lake Erie at Eighteemmile creek, as the most impor- 
tant and interesting points, and which will give all the desired information of this group in the 
Fourth District. • * 

Thickness . — The thickness of this group on the eastern limit of the district cannot be less 
than 1000 feet. There are a few undulations in the strata which may mislead in the esti- 
mation, to a small extent. Each of' the members noticed thins gradually toward the west, 
until on Lake Erie it is less thanTialf that amount. The whole thickness visible at this joint 
is about one hundred feet. The Moscow shale, which in the eastern part of the clistrifi^is 
fifty or sixty feet thick, is on Lake Erie 15 feet thick, and the lower members have dl^itii$H» 
ed in equal proportion ; the shale of Ludlowville, known by the great numbers of Avicuffr, 
Cypricardia , See . is scarcely a foot thick in the west. 

Mineral contents of the rock . — From the nature of the rock, and the absence of all distur- 
bances and intrusive rocks, it will be presumed that there are few simple minerals. Those 
which do occur are usually in the concretions ; crystallized carbonate of lime and baryta, and 
sometimes blende and galena occur in these bodies. Iron pyrites occurs in all situations, and 
from its decomposition result sulphate of alumina and sulphate of iron. 

The presence of blende, galena and \)ther minerals proves that, under more favorable cir- 
cumstances, these rocks might have been somewhat metalliferous ; but being, in its present 
state, an unaltered mechanical deposit, the substances of this kind which it contains are dis- 
seminated through the mass, and the quantity is so minute as to be' unappreciable while so 
diffused. , 

Springs. — From the generally impervious nature of the rocks composing this group, it 
gives origin to numerous springs which rise to the surface in all situations. Wherever the soil 
is thin above the rock, the place is manifested by a wet or damp soil ; and though there are 
few prominent and important springs, yet tke water is carried to the surface, and oozes out 
over large spaces. Water is easily procured by digging wells in all situations where this rock 
underlies the surface, unless it be too deeply covered with alluvion. This is the condition in 
some parts of Bloomfield, Ontario county, where the rock has been deeply excavated, and 
the space afterwards filled with an immense deposit of northern drift, which rises into innume- 
rable hills and long ridges. From the great number of low conical hills clustered together in 
these situations, they are known by the name of the “Hopper hills” 


Agricultural characters of the group. 

The soil resulting from the decomposition of these rocks, when unmixed with foreign ma- 
terials, varies from a tolerably pure marly clay to clayey loam ; but the prevalence of northern 
drift over a large part of the •surface occupied by this group, has essentially modified the cha- 
racters of the soil covering it. The sandy calcareous portion of the shale has given origin to 
a clayey loam, which, in some places in the eastern part of the district, /remains nearly un- 
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mixed with foreign materials. The soil varies, however, from a stiff clay to sandy or. gravelly ; 
and* sometimes these divisions are arranged over considerable areas, apparently without refe- 
rence to the rocks berifeath. 

As an example, we find, in passing over this group from Seneca lake westward, that there < 
are alternations of sandy, gravelly and clayey soils, as far as the valley of Flint crock ; passing 
this, the soil is for the most part, sandy and gravelly, passing into a gravelly clay, till we reach 
the summit between Flint creek and Canandaigua lake ; and descending from this point to the 
outfet of the lake, the soil is almost wholly clay. Again, on the west of this lake the soil is 
cfajff ^clayey gravel, till we arrive in Bloomfield, where it varies from a light sandy loam to 
gravel and gravelly loam, with but little clay except in the low grounds. 

* Farther west, and particularly in the valleys, the soil is more clayey where this group 
extends. Approaching LakeaErie, the northern drift has accumulated above these rocks, and 
the soil presents a gravelly and loamy character, with occasional tracts of clay in low grounds, 
or in places where the rock approaches the surface. Along the shore of Lake Erie, where 
this group extends, there being no considerable proportion of drift, the soil is extremely clayey, 
as any one may recollect who has travelled the road southwest from Buffalo in the wet season. 

Whatever kind of soil prevails, however, it is always highly calcareous, and over the whole 
extent of the group is of unequalled fertility. A lafge proportion of the famous “ Genesee 
country” lies upon this group, and the fertility of this soil is well known. The materials de- 
rived from the destruction of the rocks of this group are largely intermingled with the soils to 
the south of their southern boundary, and contribute largely to the fertility of the slopes under- 
laid by rocks of the Portage group, and the broad valleys which extend ‘southward nearly to 
the Pennsylvania line. 


Organic Remains of the Hamilton Group . # 

The contrast in the prevailing fossils of this ‘group with those of the last is as great as in 
the lithological products of the two formations. We sometimes indeed meet with a species 
which occurs in the limestone below, but except in a few instances these recognitions arc rare. 
Some of the more abundant corals are identical, but the great number of new forms renders 
them of less importance, and in all instances they arc too few in number to produce any doubt 
or difficulty in idcntificatiort of strata. 

Shells both of the Brachiopoda and Dimyaira have immensely increased, and in many single 
localities from twenty to fifty species of fossils may be obtained. The great abundance* and 
perfection of these fossils offer strong inducements for the study of this branch, and perhaps 
no other department of Natural History, except Botany, will yield so rich a harvest from 
limited areas as .Palaeontology. If their occurrence in the lower rocks, as represented in this 
volume, Is interesting, their great number and exquisite perfection in the Hamilton group will 
certainly delight the mind of every love*; of Nature. Here.it seems, that instead of extract- 
ing them from th^ solid rock, we are culling them from the dried ocean mud, .which a late 

• 25 * 
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retiring sea has left above its reach, so much do'these soft shales resemble the mud deports 
on the bays and creeks along the sea shore. 

The following woodcuts are illustrations of the prevailing, forms iA different parts Of the 
'group. Those from the lowest portions are omitted. 
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1. Bellerophcm patulus. 4. Nucula oblonga. 7. Nucula bellatula. 

2. Microdoitbellastriata. 5. Nucula lineata. 8. Cypricardia truncata. 

3. Cucullea opitna. C, Tellina? ovata. 9. Modiola concentrica. 


. 1. Bcllerophon patulus , n. s. — Sides slightly umbilicated, aperture suddenly anc> broadly 
dilated, nearly smooth, or with faint undulating striae, which become stronger and slightly 
arched in receding from the margin. • • 

The striae become very strong and sharply arched upon the first volution. 

Locality — .Cayuga lake shore. 

2. Microdon bellastriata (Conrad, Jour. Acad. Nat. Sci. Vol. 8, p. 247, pi. 13, fig. 12). — 
Compressed, broadly oval and somewhat truncated posteriorly ; marked by numerous equal 
concentric striae. 

TJiis is a beautiful and easily recognized shell. It is often abundant in the harder shales, 
but in the western part of the district is exceedingly rare. It is one of those fossils having a 
wide geographical range, being known in the middle and southwestern parts of Virginia. 

The young of this shell closely resembles the figure of Venus parallela (Phil. Geol. 
Yorkshire , Part ii, pi. 5, fig. 8). 

Locality — Banks of Seneca and Cayuga lake ; Crooked lake outlet; more rarely in the 
Genesee valley. ' * 
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a 3. Cucullea opima. , n. s. — Ovate* very convex ; beaks near the anterior extremity, very 
prominent ; surface marked by strong concentric lines ; cast nearly smooth impression of 
the internal laminae oblique. , 4 

When compressed, this fossil has the appearance of a Nucula; but the impressions of the 
internal laminae seem sufficient to warrant its reference to Cucullea . 

Locality — Ovid, Seneca county. 

4. Nucula? oblonga. — Oblong, elliptical, very inequilateral, very finely and concentrically 
striated; an impressed line extends from the hinge, just forward of the beak, half way to. the 
♦base. 

This is a very common form in the eastern part of the district. 

Localities — Cayuga and Seneca lake ; Outlet of Crooked lake ; Genesee valley. 

5. Nucula lineata? (Phillips, Paleozoic Fossils , p. 39, fig. G4). — Sub-triangular, con- 
vex ; beaks much elevated ; surface covered with coarse concentric striae. 

This shell is not very uncommon in the ravines about Seneca and Cayuga lakes, though the 
specimens usually seen are much compressed and distorted. 

Locality — Seneca lake shore ; Shelldrake point on Cayuga lake. 

6. Tellina? ovata f n. s. — General form ovate, produced posteriorly, and apparently slight- 
ly gaping at the extremity ; posterior slope angulated ; surface covered by minute concentric 
striae, which become more prominent near the margin. 

Since no teeth are visible in the hinge line, and the external form is so analogous to Tellina t 
it is referred to that gfcnus. 

Locality — Cayuga lake. 

7. Nucula bellatula , n. s. — Ovate, somewhat contracted near the posterior extremity ; 
surface covered with regular, fine concentric striae ; teeth in the hinge margin very distinct. 
There is a slight depression extending along the posterior slope, giving a contracted appearance 
to this part of the shell. 

This beautiful little shell is often seen in the harder shales of the group. 

Localities — Cayuga and Seneca lakes. 

8. Cypricardia truheata. ( Cypricardites truncata , Conrad, Jour. Acad. Nat. Sci. Vol. 

8, p. 244, pi. 12, fig. 17.) — Trapezoidal; surface covered with concentric wrinkles ; pos- 
terior slope sharply carinated. The wrinkles* upon the posterior slope are parallel to the 
truncated margin, and nearly at right angles with those upon the side of the shell. 

Compare Cucullea arguta (Phil. Geol. Yorkshire , Part ii, pi. 5, fig. 20). 

Locality — Cayuga lake. • # 

9. Modiola concentrica . — Oblong-jo vatc, very inequilateral ; surface covered with regular, • 
equal concentric striae, which become confluent towards the base ; hinge line curved; anterior 
side short, with ^longitudinal impression directly below the beaks. 



m 


GEOLOGY OF THE FOURTH DISTRICT. 


Thip is a very abundant fossil, being found in the coarser shales over all the eastern part^of 
the district. It resembles the figure of Modiola? semisulcata ( Silurian Researches , pi. 8, 
% 6). t 2 * 4 ♦ 

Localities — Cayuga and Seneca lakes ; Outlet of Crooked lake ; Ontario and Livingston 
counties. 



1. Turbo lineatus. 2 and 3. Delthyris mucronata. 4. Atrypa prisca. 5. Atrypa coucentrica. 


1 . Turbo lineatus , n. s. — Turbinate, obtuse ; surface marked by several sharp spiral lines, 
all which, except the central one, are not visible on the cast ; longitudinally striated ; last whorl 
of the shell rapidly expanding; aperture orbicular ; umbilicus moderate. 

This fossil occurs generally as a cast, and in some places is abundant, frequently invested 
with a coral. • 

Locality — Ovid, Seneca lake shore. 

2 and 3. Delthyris mucronata ( Annual Reports of the Ncw-York Geological Survey , 1841, 

p. 54). — Varying in form from semicircular to triangular, with the hinge line greatly ex- 
tended ; surface marked by 24 to 30 rounded ribs,# which are crossed foy crowded undulafing 
elevated lamellae, giving a squamous appearance to the shell ; hinge area very narrow ; aper- 
ture small. Figure 2 is the nearly semicircular form ; fig. 3 shows the hinge line more ex- 
tended*; and fig. 3 of Illustration 84, presents a still more extended hinge line, from the shaly 
sandstone of the Third District. 

This is a very ornamental shell, and^ its numerous varieties in form are^very interesting. 
In the soft calcareous shales of western New-York, it is shorter and morerrotund; while in 
the sandy shales and shaly sandstones of the middle and eastern part of the State, it is greatly 
extended, and its extremities very acute. Occurs in <all localities of the upper middle portion 
* of the group. 
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4. Atrypa prisca. ( Terebratula qffinis, Min. Con. ; T. prison y Von Buck ; T. retiqplaris i 
Bronn, Lethea Ceog.; Atrypa reticularis , Dalman ; A. affinis y Silurian Researches,) — 
Oblong, often neyly Circular ; lower valve least convex, with the beak scarcely prominent, 
and pressed close to the beak of the upper valve ; upper valve very convex ; front margin 
often advanced and a little depressed ; surface radiated with numerous round striae, which 
bifurcate at irregular intervals. 

The specimens vary in size, and very frequently are flattened from compression, so that 
they do not present the rotund form of the figure. This fs an abundant and widely distri- 
buted fossil, appearing throughout the Hamilton and Chemung groups. It is more abundant 
in the Hamilton group just below the Encrinal limestone, associated with the preceding and 
succeeding forms. It also occurs in the Moscow shale in great numbers. 

Localities — Seneca lake ; Hopeton ; Moscow ; York ; Darien ; Eighteen-mile creek, &c. 

5. Atrypa concenlrica (Bronn, Lethea Geog.). — Spheroidal, flattened or rotund, impress- 
ed in front ; upper valve very convex in the middle, slightly elevated in front and depressed 
at the sides ; beak scarcely prominent, and closely pressed to the beak of the lower valve ; 
lower valve convex, with a prominent, slightly incurved beak, and a mesial sinus extending 
two-thirds the length of the shell, elevating the front ; surface marked by numerous concentric 
stria;, which in young specimens arc projecting lamella;, giving the shell a squamose ap- 
pearance. 

This is an exceedingly abundant fossil in many places, and appears in the greatest num- 
bers just below the Encrinal limestone. Sometimes it occurs in the shale above this stratum, 
associated with OrthiS umbonata. It will be readily recognized from its general smoothness 
and numerous concentric lines. 

Localities — Seneca and Cayuga lakes; Hopewell; Concsus outlet; Darien; and in greater 
numbers and perfection at Eighteen-mile creek on Lake Erie. 



5. Delthyris zigzag. 
C. Culymeue bufo. 


7. Cryphreua calliteles. 

8. Loxonema sinuosa. 


1, la, 16, 2. Atrypa spinosa. 

3. Atrypa concinna. 

4. Strophomena inequistriata. 


1 & 2. Atrypa spinosa, n. s.— Sub-orbicular, often flattened, producing an angle at the extre-. 
mitics of the hinge ; beak of the lower valve slightly prominent, incurved ; surface with about 
twenty rounded radii, which bifurcate often very regularly at less than half the distance from 
beak to base ; radii crossed by numerous elevated lamellae, which upon each rib are folded 
and extended into a spine of one-fourth to dte half an‘inch in length; surface between the 
lamellae concentrically striated. 

The shell more commonly appears without the spines, or with them partially worn off. 
When destitute of spines, it resembles the figure of A. squamosa (Sowerby, Geol. Trans. 


2d series, Vol. 5, pi. 57, fig. !)• , 

Fig. 1 is of a specimen from Eighteen-mile creek, where the 'spines arc always absent. 
Fig. 2 is of a specimen from Moscow, where the spines arc more or less perfect, being en- 
<»sed around the margin in soft shale, and worn off on the prominent part of the shell. 

This fossil is frequently confounded with Atrypa prisca. 

Localities — Moscow, Eightecn-mite creek. , , 


3. Atrypa concinna, n. s. — Lenticular,' nearly smooth, or with a few distant elevated lines 
of growth ; lower valve most convex, with a faintly impressed line extending, from beak to 
base ; beak of the upper Valve scarcely prominent, afld closely pressed witlun the lower one ; 


beak of lower valve prominent, small, acute, incurved. 
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This is a very glabrous shell, with a prominent line of growth near the beaks, and one or 
two more near the margin, leaving the greater part of its area entirely plain. 

Localities — Moscow', Eighteen-mile creek. 

4. Strophomena inequistriafa (Conrad, Jour. Acad. Nat. Sci. Vol. 8, p. 251, pi. 14, 
fig. 2). — Somewhat semicircular ; lower valve very convex; surface covered with radiating 
stria:, every fourth or fifth of which is more prominent than the rest ; stria: increasing in 
number towards the margin ; hinge extremities angulated. 

There seems to me very good reason for considering this form and the S. mucronala (Con- 
rad, Jour. Acad. Nat. Sci. Vol. 8, pi. 14, fig. 10), as identical, and that both arc identical 
with Orthis inter striaUs (Phil. Paleozoic Fossils, p. (31, pi. 25, fig. 103, r/, />, r, d). 

In the calcareous shales of the Hamilton group, its form is often better defined and more 
rotund, though the stria: are less sharp ; while in the Chemung rocks, it is usually compressed, 
and very frequently the shell is partially or entirely removed. 

Locality — Seneca lake ; Moscow. 

5. Del t Ityris zigzag, n. s. — Upper valve semicircular, moderately convex ; surface marked 
by 16 to twenty rounded ribs, which arc crossed by very prominent undulating or zigzag la- 
mina: ; mesial fold of the upper valve somewhat duplicate, of the lower valve deeply impressed 
and elevated in front. 

So far as known, this fossil is confined to the Moscow shale. It is readily distinguished by 
the prominent zigzag lamina:. 

6. Calymene bufo (Green, Monograph , p. 41). — Head semicircular; middle lobe very 
large, obtuse in front ; surface covered with numerous depressed pimples ; articulations of the 
body 10, of the tail 8 ; articulations of the middle lobe apparently double, those of the lateral 
lobe deeply grooved near their junction with the central lobe. 

The fossil from which the drawing -is taken impartially coiled, so that the tail is not visible. 
It is one of the most abundant fossils of the group, occurring either perfect or in fragments at 
nearly every locality. 

Localities — Moscow ; Seneca lake, and Eighteen-mile creek. 

7. Cryph&vs calliteJes, Green. — Head lunate, with the posterior angles of the buckler 
extended to the fifth rib of the body. Articulations of the abdomen 10; of the tail, 10 in the 
middle, and 6 in the lateral lobes. Articulations of the lateral lobes free at the margin, and 
forming a beautiful punctulatcd fringe. Structure of the head and eyes like the Asaphus*. 
Surface pimpled, and, apparently from the removal of these, punctulatcd. 

Localities Moscow; Pavilion; Eighteen-mile creek. 

• • 

8. Loxoncma next l is (Phil. Palaeozoic Fossils , p. 99, pi. 38, fig. 183. Tercbra ncxilis , 
Sowerby, Geol. Trans. 2d Scries, Vol. # v, pi. 54, fig. 17.) — • Elongated, subulate; volutions 
convex, with alternating longitudinal arched furrows and raised lines, retiring from and ad- 
vancing toward the^sutural lines. (The specimen figured is imperfect.) 

[Geol. 4th Dist.] * 
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The raised lines are less arched than in L. sinuosa ( Terebra sinuosa, Silurian Researches, 
pi. 8, fig. 15), which also occurs in this group, and are almost straight on some of the higher 
whorls. 

Locality — Seneca lake ; Moscow. 

The specimens figured in the following illustrations appear to be confined to the thin band 
of Encrinal limestone below the Moscow shale. 



1. Avicula orhiculata , n. s. — Roundish, auriculatcd; slightly oblique hinge line shorter 
than the width of the shell ; posterior wing extending nearly in a line 'with the margin of the 
shell. Surface covered with rounded radiating ribs, which become fainter upon the upper 
lateral margins ; these are crossed by rounded concentric lines, which are less prominent than 
the others. 

The nearly round figure of this shell forms a prominent feature of its distinctive character. 

locality — Eighteen-mile creek. 

• 

2. Atrypa rostrata , n. s. — Obovate ; valves nearly equally convex, lower one with a lon- 
gitudinal depression from beak to base ; beak of the upper valve scarcely prominent, of the 
lower valve very prominent, produced and incurved over the upper one. 

This is a very neat little shell, marked by a few concentric linus of* growth. * 

Locality — Eighteen-mile creek. 

3. Atrypa , n. s. — Elliptical, slightly elongated at the beak; valves nearly equally 

convex, smooth, or with faint concentric lines of growth ; beak of the lower valve prominent, 
rather small, and slightly incurved. , . ‘ 

This shell is larger than the last, the beak smaller proportionally, and less incurved, and 
there is no depression on the. lower valve. 

Locality — Eighteen-mile creek. ' 

/ 
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4. Atrypa — Obtusely cuneate ; valves equally convex, with about 16 plicae on each, 
three of which are raised in front ; beak of the lower valve prominent, small, that of the upper 
closely pressed to the 'lower. 

This shell often varies in size from the figure. 

Locality — Eighteen-mile creek. 

5. Atrypa , n. s. — Broadly obovate, tapering abruptly to the beak, and rounded be- 

low ; lower valve most convex ; beak of the lower valve large, very slightly incurved ; that of 
the upper valve small, rather prominent, and closely pressed to the lower valve. 

This shell is distinguished from figs. 2 and 3, by its broadly rounded base, the large, pro- 
minent, nearly straight beak of the lower valve, and the slight radiating elevated lines which 
are visible in the cast. 

Locality — Eighteen-mile creek. 

6. Deltliyris sculptilis, n. s. — Semicircular, somewhat auriculate ; surface marked with 
eight prominent ribs, which are crossed by strong elevated laminae of growth, the spaces be- 
tween which appear as if grooved ; the mesial elevation of the upper valve scarcely larger 
than the ribs. 

At first view this fossil appears much like the D. zigzag , but there arc fewer ribs, and the 
laminae are more deeply sculptured. So far as known, this fossil is confined to the Encrinal 
limestone. 

Locality — Eighteen-mile creek. 

The following species of Avicula is associated with the Encrinal limestone of this group 
throughout the district. 



1 and 2. Avicula decussata, n. s. — Obliquely ovate or sub-rhomboidal ; surface marked 
by numerous fine* radiating lines, which are decussated by irregular concentric lines of growth: 
the concentric lines are rather like wrinkjes, and stronger than the radiating lines. 

* 26 * * 
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Fig. 1 is a cast. in limestone, in which only the concentric lines are visible. In fig. 2, the 
shell is still retained, and presents the two series of lines. This is from the limestone where 
largely intermixed with shale. * 

Localities — York; Darien; Alden; Eighteen-mile creek ; Seneca lake ; Outlet of Crooked 
lake. 



The character of the Encrinal limestone of this group is well illustrated in the above wood- 
cut. Fig. 1 is a small portion of the surface of a specimen of this limestone from Eighteen- 
mile crock. From being slightly weathered, the fragments of crinoidal cohimns, corals and 
shells, stand out in relief. These fragments are sometimes invested with a coral, showing 
that after their destruction they remained long enough upon the bottom for the coral to grow 
and cover them. There are fragments of the columns of several species, of which no perfect 
specimens have ever been found. Fig. 2 is^a fragment of a large column, from the shaly 
limestone in Livingston county. The pcntapetalous canal has been filled with siliceous matter, 
and the column around lias decayed, leaving the former projecting for half an inch. Columns 
of this size and larger are often found, of one or two feet in length ; they are usually furnished 
with branches, and these being broken off, they appear like knotty sticks. 


The following illustration, from the Report of the Third District, presents some of the 
characteristic fossils of this group in that part of the State, where it will be seen from previous 
remarks that the lithological nature of the strata is somewhat different. 
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1. Dipleura Dekayi. 2 Orthonatu unduluta. 3. Drlthyris inucronata. 


1. Head of Dipl cur a Dekayi (Green, Monograph , p. 70). — This portion of the fossil, 
as well as the caudal extremity, are usually found detached, and in the sandy shales of the 
Third District are abundant. In the softer shales of the Fourth District it is comparatively 
rare, though I have seen it in many places. 

It ranges from the Marccllus shale throughout the group, and 1 have found the caudal ex- 
tremity of a trilobitc in the rocks of the Chemung group, apparently referable to the same 
species. 

2. Orthonata undulata (Conrad, Annual Reports). — This fossil is not unfrequent on the 
eastern margin of the district, but far from presenting the perfectly delineated forms which it 
does farther east. It entirely disappears before reaching the Genesee valley. 

This and the last named fossil, which are typical of the group in the eastern part of the 
State, cannot be so considered throughout that portion west of Seneca lake. 

3. Delthyi'is mucronata 9 (Qom\KY), Annual Reports). — This is the common form of this 
fossil in the sandy shales and shaly sandstones of the Third District ; while, as we progress 
westward into the soft calcareous mudstones of the group, its hinge line becomes less extended, 
and the general form more rotund (see illustration, page 198 of this Report). It is one of the 
most numerous forms, and appears almost equally abundant throughout the length of the State, 
its maximum injlie Fourth District being on the shofc of Lake Fric. 

The other forms figured on page 152 in the Report of the Third District, viz. Orlhoccras 
constrictum , Cypricardia rccurva , Avictla Jlahclla and Orbicula grandis , have all been seen 
in the fourth Dislrict, but they arc not considered among the typical fossils of this group. 
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In addition to the fossils already presented from this group, we might introduce many more, 
perhaps equally characteristic in different localities. The following among the Delthyris , may 
serve to illustrate the prevailing forms of this genus. 

1. Delthyris granulifera. — View of upper valve, presenting the duplicate mesial fold and 
the granulated surface. 

I «. End view of the same, showing the curved beak of the lower valve, and the spiral coil 
within the shell. 

1 h. A specimen with a more extended hinge line. 

1 c, and 1 d . Two views of a smaller specimen of the same fossil. 

This is by no means an uncommon fossil, though it is usually much compressed and dis- 
torted, and the delicate points or granulations upon its surface are worn off. The specimen 
fig. 1 is very free from compression, and presents the parts in true proportion to each other. 
In fig. 1 b , the area is narrowed, from the upper valve having been pressed backward. The 
fossil is very variable in the proportionate extension of the hinge line, sometimes being pro- 
duced at thfe extremities into a point. 

This specimen is from Moscow, Livingston county. In the smaller figure, the concentric 
laminae are numerous and sharp, as is the fact in many species of this genus. 

2. Delthyris congesta. — View of the upper valve, showing the broad mesial fold, and broad 
plain ribs. 

2 a. Front view, showing the elevation of the lower valve into a linguiform extension, and 
the deep mesial sinus. 

This is a remarkably rotund fossil when pressed, but when compressed, often much re- 
sembles the last, and is frequently mistaken for it. The mesial fold, however, is plain, and 
the surface free from granulations ; the ribs are likewise fewer in number. 

3. Delthyris macronota. — View of hinge* showing the broad area and narrow aperture. 

3 a . View of the area of the lower valve. 

3 b. Lower valve. 

This fossil is always readily distinguished by the broad area, the narrow aperture, and the 
numerous small plain ribs and strong concentric laminae of growth. It is more abundant at 
Moscow lhari in any other part of the district ; though it is of frequent occurrence on the 
shores of Seneca lake, and in other places. 
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8. Delthyris medialis. — View of upper valve and hinge area, with the deltoid aperture. 

8 a . Lower valve of the same, showing the broad expanding mesial sinus. 

8 b. View of the interior of the lower valve. 

9. and 9 a. Two views of a young shell of the same species ? ? 

Upper valve semicircular, much elevated in the middle ; lower valve very convex, beak 
prominent ; surface marked by 32 to 40 rouxded ribs, which are crossed by numerous laminae 
of growth. These dines of growth are slightly arched upon the rib, and there is frequently a 
depressed line extending along the centre of each, half way from base to beak. The area is 
large, curved, and striated transversely. 

I find this shell in the State Collection, labelled by Mr. Conrad, D . audacula; but it does 
not correspond with the fossil described by him under that name {Jout. Acad . Nat. Set. Vol. 
8, p. 262). This fossil is the most abundant of the Delthyrides after D . mucronata . 

Localities — MoscoW ; Seneca lake ; Pavilion ; Lake Erie. 

10. Delthyris jimbriata (Conrad, Jour. Acad. Nat. Sci Vol. 8, p. 263). — Lower valve. 

10 a. Cast of the upper valve of the same. 

10 b. A small portion of the shell magnifiAl. •' 

Upper valve sub-elliptical^ lower valve nearly circular ; surface marked by about twelve 
rounded ribs, which are crossed by concentric fimbiiated lamellae ; beak very prominent. 

The shell of this fossil appears very fragile, and the cast is more commSnly met with. 

Localities—* Seneca lake ; Moscow ; York. . • 
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Among the numerous corals, the following have been selected as presenting some of the 
more common forms. 



1. Cyatiphyllum cylindricum. a. Strombodea beliaiithoidea 7 5. Stromhodea ? n'ctua 

1. iS^ruiubodea ditiortua. 0 . i*?tiotiibod»\s aimphii. 


1 and 2. Cystiphyllum cylimlricum. (Lonsdale in Silurian Researches , p. (101 , pi. 1 f> /v/.s , 
1. 3, 3 a and 3 h.) — Cylindrical; straight or curved; externally very rugose and striated; 
internally wholly vesicular. 

Fig. 1 with Aulopora l al fa form is attached; the same is figured with this coral attached, in 
Silurian Researches , from the Wenlock limestone. 

Fig. 2, a smaller specimen, with the bases of crinoidal columns attached. Of these, the one 
at a evidently fixed itself while the coral was standing in an upright position; the one at h y 
and an intermediate one, evidently began their growth after the coral was thrown down, as 
their direction is. at right angles to its axis. 

Localities — Moscow; York; Fighteen-mile creek. 

3. Sir oral) odes h elianthoid.es ? (Pun.. Palceozoic Fossils, p. 11, pi. 5, f. 13. ( Jyuthophyl - 
lum helianthoidum, Goldfuss, pi. 20, f. 2). — Turbinate, straight or slightly curved near 
[Geol. 4th Dist!j *27 
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the base ; surface striated and distantly wrinkled ; disk expanded, and sub-reflexed at the 
margin; cup deep in the centre; lamellae denticulated. The vertical lamellae proceed from 
the centre, and there are no transverse laminae as in Cyathophyllum. 

Localities — Moscow ; York ; Seneca lake. 

4. Strombodes distortus , n. s.? — Irregularly cylindrical, contracted and expanded by strong 
concentric rugae ; more or less abruptly curved. The laminae are spirally contorted in speci- 
mens which have been examined. 

Localities — York; Moscow; Eighteen-mile creek. 

5. Strombodes? rectus, n. s. — General form turbinate, elongated, gradually expanding 
from the base ; straight ; surface marked by longitudinal lines, which indicate the internal 
laminae. 

This is an abundant fossil, sometimes appearing in pairs, but never joined together. It 
usually tapers gradually to a very small point at the base. The cup is very deep, and the 
margins thin, being usually flattened. 

Localities — Moscow ; Seneca lake ; York ; Eighteen-mile creek. 

6. Strombodes simplex , n. s. — Turbinate, curved near the base; disk expanded ; thin on 
the edge, sometimes sub-reflexed ; laminae simple, much contorted in the centre, and irregu- 
larly bifurcating toward the margin, (about 40 in number;) surface marked by longitudinal 
striae. 

The simple prominent laminae, and shallow cup, at once distinguish this species. It re- 
sembles the <S. plicatum , which occurs in the Corniferous limestone. * 

Locality — Moscow. 

Several other species of these genera occur in the Hamilton group, some of which have 
been figured, as well as many other fossils which will hereafter be published, either at the 
end of the volume or in the report on palaeontology. 
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Localities of Superposition in the Hamilton Group . 

[See Section along Cayuga lake, PI, VII.; and Coast Section of Lako Erie, PI. V.] 

The section along Cayuga lake presents this group, succeeded by the Tully limestone, 
which is followed by the Genesee slate. The section on Lake Erie presents these two slates 
in contact, with merely the intervention of a calcareous band of two or three inches thick. 
These points are the two extremes of the district, and between them the Tully limestone has 
thinned out, or is only represented by a thin calcareous layer. Notwithstanding this, how- 
ever, we find, in all localities examined, that the Moscow and Genesee shales are entirely 
distinct, never mingling in any degree. 

The following section on the bank of Cayuga lake, at Kidder’s ferry, presents the succession 
of these rocks. 
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1. Olivo shale, with Pterinea, Cypricardia, Strophomena, <fco. 80 foot. 

2, Coarse-grained shale, with large numbers of Fucoides,... 40 feet. 

3. A harder calcareous stratum, producing a cascade. 

4, 5 and 6. Bluish and greyish blue, very fissile shales, with 

large numbers of Atrypa, Orthia, Delthyris & Strophomena, 90 feet. 

7. Tully limestone 11 ft. H in. 

8, 10 and 11. Genesee slate, embracing a heavy course of sep- 

taria, 9; the portion at 11 is highly fossihferous. Whole 
thickness 150 ft. 

12. Slaty sandatone, irregularly laminated. 


The following is a section of the conical hill on the Crooked lake outlet, being the same 
shown in the sketch at the head of the group. 



4. Genesee slate 7 

# 3. Tully limestone 13 “ 

2. A thin band of black slate. 

1. Bluish, fissilo, and compact shale of the Hamilton group .. GO “ 


2V 
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25. TULLY LIMESTONE. 

This rock marks in a most prominent manner the termination of the fossiliferous shales of 
the Hamilton group, and is succeeded by shales of a widely different character. It first ap- 
pears within the district on the western shore of Cayuga Jake, extending for many miles, and 
is readily traced across the county of Seneca to the Seneca lake, where it is exposed upon 
both shores, and in the outlet of Crooked lake. 

It receives its name from the village of Tully, in Onondaga county, where it is better de- 
veloped than elsewhere, and better marked by its peculiar fossils. From this point westerly 
it becomes gradually thinner, until it is scarcely recognized. 

The rock is usually thick-bedded, but often divides by numerous irregular seams into small 
fragments. Sometimes, however, it is in courses of six inches or a foot thick, and quite close- 
grained and compact. In other situations I have noticed it, where the surface was completely 
checkered by seams ; and on breaking the mass, the whole crumbles into small angular frag- 
ments, much in the same manner as the shales containing pyrites. The rock is often an in- 
timate mixture of shaly and calcareous matter, the latter greatly predominating. Again it is 
almost purely calcareous, with shale in thin scams, separating the rock into wedge-form and 
irregular lamina?. Its color, on first exposure, is blue, or often nearly black, but weathers 
to an ashen hue. From resisting the weather more firmly than the shales, it usually stands 
out in the face of the cliffs as a prominent band. It sometimes exhibits a tendency to a con- 
cretionary structure, but this is not usual. 

On the shores of Cayuga and Seneca lakes, its relations to the overlying and underlying 
rocks are distinctly seen along a distance of many miles. From where it first appears on the 
north, it soon dips to the lex cl of the lake, and again rises to the southward, presenting several 
undulations, which continue the mass above the water much longer than otherwise. These 
undulations are recognized in the section, Plate VII ; and they are even morCfdistinclly marked 
on the western side of the lake, and upon Seneca lake, ^ 
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The illustration at the head of the preceding page is from a sketch on the shore of Seneca 
lake, south of Hathaway’s landing, where the ,Tully limestone is seen to dip from the north, 
and pass beneath the fevel of the lake ; and again a few rods farther on, it rises from beneath 
the water and ascends southward, disappearing from the shore. About six miles farther south, 
it again comes to the level of the lake, and disappears beneath it for the last time. 

These undulations appear upon the west, side also, and here it makes another ascent from 
the lake after its second disappearance beneath it. This place is a short distance south of 
Bigstream point, in Yates county. It is merely the top of the arch which appears above the 
water, presenting its whole thickness with a few feet of the shale below, and curving gra- 
dually downwards in cither direction. (See woodcut 91.) 

On the eastern shore of Seneca lake, where this rock rises considerably above the water 
level, the action of the waves has undermined the softer shale beneath, and leaves the lime- 
stone projecting. This process has evidently gone on for a long period, as the shore is skirted 
by an irregular wall of the fallen fragments. Thousands of tons of these fragments have been 
removed for burning to lime, and those now remaining are mostly beneath water. The practice 
of removing these fragments, or of allowing them to be taken away, is of doubtful economy ; 
for while they remain, they form a barrier which protects the shore from farther encroachments 
by the water; but their removal admits a renewed action of the water upon the cliffs, which 
undermines the limestone, bringing it down with all the mass above it. 

Along the western shores of the lakes this feature is not perceptible, from the short duration 
of easterly winds, which have little influence upon the shales. The high perpendicular cliffs 
are consequently less pommon on this side, and the limestone less exposed. 

This limestone appears in the banks of the outlet of Crooked lake, being visible almost 
continuously from Seneca lake as far as the fall at Wait’s mill on the outlet, where it dis- 
appears beneath the superincumbent black slate. 

After leaving this place and the western shore of Seneca lake, this limestone appears but at 
few points farther west. In the bed of Flint creek, at the village of Bethel, it is visible, and 
at another point about four miles nortliwcst of this place, in the bed of a small stream. At 
the latter point, it is but three feet thick. 

A few miles farther west, on Canandaigua lake, it is represented by a few inches of im- 
pure calcareous matte # r, but the character of the shales above and below contrast as strongly 
as where the limestone has its greatest thickness. In all localities west of this point, whore 
the junction of the shales can be examined, wo find a few inches of hard impure limestone, 
which would scarcely be noticed but for the contrast in the shales, which bear the same cha- 
racters as farther cast. 

So far, therefore, as it can be described, this rock is virtually absent at all places west of 
Canandaigua lake ; still its place is equally marked, and affords a point of reference in all 
localities. Its origin was evidently at the cast, and from the sirpll quantity of the product, it 
has spread over only a small portion of the Slate. Were it not for the great contrast in the 
shale above, and The extinction of the greater part of the organic remains at this point, it might 
he united with the *4ast group, being in fyet less persistent than the Encrinal limestone which 
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separates the Moscow shale from that below it. Several of the fossils of this rock are pecu- 
liar to it, being unknown elsewhere. The same is true also of the fossils of the Encrinal 
limestone, before spoken of in the Hamilton group. 

Concretionary Structure of the Tully Limestone . 

Near Big-stream point, on Seneca lake, where this limestone rises above the level of the 
water, the lower strata exhibit a concretionary structure, and some portions are actually sepa- 
rated into regular spherical concretions. The sketch below is a section at this place. 


91 . 



This structure seems to be owing to a meagre supply of the material, which when spread 
over the bottom was insufficient to form a continuous stratum, and collected into these spheri- 
cal and concretionary masses. Similar effects seem to have occurred in other cases, parti- 
cularly in some of the shales where a small portion of calcareous matter has aggregated itself 
into spherical forms, presenting a continous course of these, which hold the same position in 
the strata as if a thin layer, once continuous, had been rolled up into spheroids. 

Localities. — A few localities will suffice for acquiring a knowledge of this rock in the Fourth 
District. The western shore of Cayuga lake # south of Ovid, and the eastern shore of Seneca 
lakg, from Hathaway’s landing southwards, will give good opportunities of examination. The 
western shore of Seneca lake and the outlet of Crooked lake are also equally good localities. 

At the village of Bellona, in Ontario county, it is well exposed in the bed of a small stream, 
and contains more of its fossils than at any other locality. There are some other points of 
minor interest, but they afford the observer nothing new, or of djfferoeit interest from those 
enumerated. 

Thickness . — The greatest thickness of this rock within the district is but sixteen feet, and 
in most of the localities it is less than ten feet thick. It gradually diminishes westward, and 
from Canandaigua lake westward its place is occupied by a calcareous band of three or four 
inches thick. 

Mineral contents . — The rock contains no mineral of interest. The cavities of fossils are 
often lined with calcareous spar, and in a few cases some small crystals of julphatc of baryta 
have been obtained in similar situations. 
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The mass is too thin to be of importance in its effects upon springs or upon the character 
of the soil. It is the most southern limestone in the State from which lime is burned, and in 
this respect is important to the inhabitants of the district along which it extends. Being from 
six to eight or ten miles south of any other point where limestone is quarried, it becomes of 
great value, both for burning to lime and as a rough building stone. 

Organic Remains of the Tally Limestone. 

As a general fact, organic remains are rare in this rock within the district. In the Third 
District, however, they arc more common, but they are of the same forms in both. Besides 
those figured below, there is a species of Cyathophyllum, which is abundant at Bellona in 
some thin shaly layers in the upper part of the rock. In many localities fragments of fossils 
are found, though perfect ones are not met with. This seems more extremely so towards its 
western termination. 
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1. Atrypa cuboides? 2. Ortliis resupinata. 3. Atrypa Icntifmmi*. >1. Atrypn afliiiM. 


I. Atrypa cuboides? (Reference, Sowerby, Geol. Trans. 2d series, Vol. 5, pi. 56, f. 21. 
Phillips, Paleozoic Fossils , page 84, pi. 34, f. 150.) — Sub-globose orcuboidal; front mar- 
gin of the lower valve extremely elevated, occupying a deep sinus, with nearly parallel sides 
in the upper valve; lqwer valve, with the exception of this process, nearly flat; beak small. 

I his fossil is readily known by the square sinus of the upper valve, the strongly ribbed 
process which fills it, and the sharp edges of the shell at the junction of the valves, ft seems 
scarcely possible that this shell can be different from the English specimens, though both 
Sowerby and Phillips describe the A. cuboides as having fifteen ribs on the mesial sinus, 
while ours has but from six to eight. In other respects there is a precise correspondence. 
The ribs on the process of the lower valve, and on the elevated portion of the upper valve, 
are much stronger than elsewhere on the shell. 

Locality — Bellona, Ontario county. 
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2. Orthis resupinata (Phillips, Palceozoic Fossils , p. 67, pi. 27, f. 115. Spirifera resu- 
pinata of same author, Geol. of Yorkshire . Terebratula resupinata, Sow. Min. Conch, tab. 
325. Ano?nites resupinatus , Martin. Orthis Tulliensis , Report of Third District , page 
163.) — Transversely elliptical; lower valve very convex, slightly flattened in the centre; 
upper valve convex near the beak, and depressed in front ; surface finely radiated. 

.When the shell is partially or entirely removed, the surface appears covered with minute 
puncl illations. From comparison of specimens, Mr. Conrad says this fossil is identical with 
those sent from England under the name of Ano miles resupinatus. It occurs in the mountain 
limestone of England, and in rocks of the same age as the higher shales and sandstones of the 
Now- York system. 

3. Airy pa lent if vrmis (Vanuxem, 6 'col. Report , page 163). — I am not able to discover 
that this fossil differs from the Atrypa affinis in some of its various appearances. It is usually 
smaller in this rock than that fossil generally is ; but in the next figure is another form, appa 
rently of the same fossil, from this rock. 

4. Atrypa affinis. (For synonymes and authorities, see page 198.) — The valves of the 
shell arc much compressed at the margins, giving it the appearance of being surrounded with 
a fringe. The specimens, as commonly obtained, arc only that part of the figure which ap- 
pears more prominent. 

I am indebted to l)r. H. P. Sartwell, of Pcnn-Yan, for the specimen from which this figure 
is taken; and also for specimens of the Atrypa cuboidcs ? 

Locality — Bcllona, Ontario county. 

The figure in the margin is a front view of Atrypa cuboides? the 
others not being quite satisfactory in regard to the form and appearance 
of the ribs on the mesial sinus The elevated portion of the lower 
valve is not quite as great as in Mr. Phillips’s figure. I have not the 
means of referring to Mr* Sowerby’s figure at this time, but that is the 
one by which I had identified this fossil as I then supposed. 

For localities of superposition of the Tully limestone, see that head under the Hamilton 
group. 
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REMARKS, PRELIMINARY TO THE FOLLOWING ROCKS AND GROUPS. 

In the Fourth District, the Tully limestone terminates all those deposits in which calcareous 
matter forms 1m essential part. In all the higher rocks, this material, when existing, is the 
result of the destruction of organic bodies ; and in the few instances where it appears, the 
origin is unquestionable, for the fossils still retain so much of their original form as to be rea- 
dily recognized. This rock forms a strong line of demarcation not only in this respect, but 
also as regards fossils, very few forms which are known below continuing into the rocks above. 
The lithological character of the products above this rock are throughout more or less similar, 
while they differ from those below ; and with a single exception, lithological character, is a 
sufficient guide for distinguishing the different strata. 

This contrast of character is more marked towards the western extremity of the district, 
than it is farther east; and finally, on its eastern extreme, there is a greater similarity in the 
lithological features. This change is likewise attended with the occurrence of some of the 
fossils of the lower group in the rocks of the higher, the nature of the two being very similar, 
although the 'Fully limestone is in its greatest force ; while at the west, where it does not 
exist, no such mingling of the fossils is known. 

At Ithaca, for example, where we are far above the Tully limestone, and where the .rocks 
arc well marked by an abundance of fossils peculiar to themselves, still we find the Microdon 
bellastriata , the H^diola concent rica and some others, and I have even detected the Calymcne 
bufo and Diplcura Dckayi in the same association. Still farther cast, there is a greater, min- 
gling of species of the lower rocks with the upper, and a nearer approach constantly in materials 
of composition. These circumstances, in the eastern portion of the State, render it difficult 
to point out the line of demarcation between the lower and higher rocks of this division. 

At the eastern extremity of the State, also, the Tully limestone docs not exist, and therefore 
that guide to the line of division betwe.en the lower and higher groups is wanting. The ab- 
sence of this rock, and the similarity of lithological products as well as the mingling of the 
organic remains of the lower rocks, renders it impossible to make a distinction in groups with 
the same degree of satisfaction as farther west. By reference to the section along the Genesee 
river (Plate 13), it will b<\ seen that the Genesee slate, a black carbonaceous mass, is sue. 
cceded by shale of a deep green color, and well defined above. This is succeeded by flag- 
stones, which alternate with shale of a less deep green color, and often with black shale. 
These again arc followed by a greater proportion of sandstone, often thick-bedded, and pre- 
senting far less of the characters of those below. 

These rocks are well exposed on the Genesee river, and there can be no possible room for 
error in their examination. The whole thickness here exposed is scarcely less than one thou- 
sand feet ; and throughout this thidkness, there is as yet no fossil known which occurs in the 
Chemung group Jo the south and above these rocks. These circumstances led to the separa- 
tion of this portionof the system, and the adoption of Portage or Nunda as the locality de- 

[Geol. 4 th Dist.] • 28 
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signaling the group. Farther east the green shale (Gashaqua shale) is often darker in color, 
and more sandy, becoming largely interstratified with flagstones which have much the character 
of those which lie above it on the Genesee, except in the absence of a peculiar species of 
Fucoitles. At the same time, the small Avicula , which is so abundant in the Genesee slate, 
almost equally abundant in the green shale and flagstones at Pcnn-Yan. 

Again, when wc go westward as far as Lake Eric, we And, that instead of the flagstones 
succeeding the green shale as on the Genesee , a black shale is the first mass above. This 
soon gives place to green shale ; and we have alternations of green and black shale for many 
hundred feet, before coming to the thin-bedded sandstones. 


26. GENESEE SLATE. 

Upper Black slate , and Black shale and slate, of the Annual Reports 
(Part of No. 8? Pennsylvania Survey.) 

[Lower part of P. woodcut, page 21 . See also Sections, Plates V. and VI f., and County Sections.] 

Superimposed upon the Tully limestone, or, in its absence, resting upon #ie Moscow shale, 
vve find a great development of argillaceous, fissile, black slate. Where its edges only arc 
exposed, it withstands the weather for a great length of time, and often presents mural banks 
in the ravines, river courses, and upon the shores of lakes. Where the surface of the strata 
are exposed, it rapidly exfoliates in thin even lamina 1 . On disintegration, it is often stained 
with irori, owing to decomposition of pyrites ; 'but in ina'ny instances, and the greater number 
of localities, it retains its deep black color. In this It is distinguished from some beds 6f 
black slate in higher situations, which always become stained with hydrate of iron on thcii 
edges, and upon the surface of the lamina*. 

In color and general characters it greatly resembles the Marccllus shale ; and aside from 
position, it would be difficult to distinguish the two in the absence bf fossils. 

Constituting a part of the great series of shales, with flagstones and thin-bedded sandstones, 
which occupy all the southern range of counties, it forms no conspicuous feature in the scenery 
or topography upon the general surface. In ravines and river banks, it is usually seen in 
connection with the rocks below or above, or witli both, and forms only an element in the deep 
escarpments. Its greatest development* in the district, and a point where.it appears more 
prominently alone, is at. the opening of the gorge of the Genesee river at Mount Morris. 4 


* From the circumstance that other shales above this appear in the same gorge, it would have been desirable to give an- 
other name, but no locality is known, which is not more objectionable than this, bince it is very,*ifobable, also, that this 
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The mass decomposes much less rapidly than the soft calcareous shales below it, and the 
thin slaty laminae resist atmospheric action for a long time. On the Genesee it presents two 
regular courses of concretions or septaria, with numerous single ones scattered through it 
without order. These are often divided by scams of crystalline matter ; but many of then? 
are without these seams, the inside being entirely composed of crystalline carbonate of lime 
of a deep resinous color, from its strong impregnation with bitumen, which often flows from 
the small cavities when the mass is broken. 

fn lithological character this rock is entirely uniform throughout the district , presenting 
itself upon the margin of Cayuga lake and upon Lake Erie, having the same deep black color 
and laminated slaty structure. Neither is there any change in its organic remains ; the same 
forms, and many of them almost equally abundant, are found throughout its entire extent. 
The greater portion of this rock is destitute of fossil remains, and it is only toward the upper 
part that they occur. 

The position of this formation on the map is at the junction of the purple and brown colors: 
it being too thin a mass, and occupying too little surface, to be represented by itself. In the 
Fourth District this rock borders the margins of Cayuga and Seneca lakes, and is visible m 
all the deep ravines, forming high chlls above the 'Fully limestone, which latter always pro- 
jects boldly, forming a cliff, or a cascade on all the small streams. It crosses ►Seneca county 
in a curve, its extreme northern limit being some distance north* of the village of Ovid, while 
its final disappearance to the south on the lake shore is ten or twelve miles distant. This 
circumstance is owing to the great height of the central part of the county above the lake, the 
highest part of which,is between 400 and 500 feet above the level of the water of Seneca, and 
more than 500 above Cayuga lake. On the western side of Seneca county, this rock extends 
as far south as the town of Starkey in Yates county ; and from thence it sweeps around in a 
northwest direction through the towns of Benton, Seneca and Gorham, and stretches south- 
ward along Canandaigua lake, to within a few miles of its southern extremity. From this 
place westward its outline is extremely irregular ; and in the western part of Ontario county, 
it forms some small outliers in the towns of Bristol ami Richmond. From the outlet of Co- 
nesus lake in Livingston county, its direction is southwesterly, till it comes to the level of the 
Genesee valley in Groveland and Mount-Morris. From the western side of this valley, its 
course is northwesterly to the south part of the town of York, whence it continues westward 
to Allen’s creek. Beyond this point it extends northwesterly into Bethany, and thenoc by an 
irregular west and southwest direction to Lake Erie. 

The outlifle and direction of this rock is interesting, as showing the southern limit and 
extent of the Hamilton group. The irregularities in outline, and the great southern depres- 


rock will in future bo considered only as a member of the Portage group, its local name will be the more appropriate. The 
aboriginal name of this place was Squakie Huh; and the gorge at its outlet received the name of SquaJuc Jlondah, which 
signifies a gorge with a river opening into a plain, wjiiclt is beautifully applicable to this spot, where tin: river, ufter pursuing 
a meandering course £>r twenty miles through a deep gor^e, and over three successive cascade** descending more than live 
hundred feel, flows out into the beautiful broad and fertile valley of the fJenesee. These aboriginal names have been fur- 
nished me by E. N. HoUsford, Esq. 

2d* 

• 
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sions, are owing to deep valleys, as those of the lakes and the Genesee river. As it approaches 
Lake Eric, it takes a broad sweep to the southwest, and disappears beneath the surface of the 
lake in the town of Evans in Chautauquc county.* 

The uniformity in lithological character of this mass throughout, and its finely levigated par- 
ticles, indicate a quiescent period, and the operation of an ocean moved only by gentle cur- 
rents. There is no great accumulation in one part over another, and the deposition appears 
only to have been affected by the common law of gravitation. At the time of its deposition it 
possessed the character of a soft, black, carbonaceous mud, with scarcely an admixture of 
siliceous matter in any part. 

Concretions. — The well defined concretions or septaria have been noticed, and these are 
all that occur throughout the mass to interrupt its sameness. These bodies are often without 
any apparent seams ; at other times they are crossed in various directions by seams of crys- 
talline carbonate of lime, etc., which apparently fill cracks previously formed by the desicca- 
tion of the mass. These concretions are interesting as showing the 'occurrence of calcareous 
matter at one or two positions in the rock, which, though small in quantity, spread over a large 
extent of surface. 

These bodies vary from the diameter of a few inches to two or three feet, and arc usually 
pretty purely calcareous and nearly spherical. 

Localities . — A few points will suffice to give the observer a knowledge of this rock, in 
Seneca county it can be examined in nearly all the gorges which communicate with the lake, 
in the towns of Ovid, Lodi and Covert. Below the Lodi falls it abounds in fossils peculiar 
to it, though of few species, Orbicula and Lingula being the most abundant. About two 
miles south of Big-stream point, in Yates county, it is well exposed on the lake shore, and 
contains its usual fossils. Along the outlet of Crooked lake it is well developed, and also in 
the ravines on the south side of this place. There are several good points for examination 
on the banks of Canandaigua lake, and in the* ravines leading to the same. 

The gorge of the Genesee river at Mount-Morris affords, probably, the best exposition of 
this rock, where it is laid open in the perpendicular cliffs on either side, for more than a mile 
in length. The principal fossil at this place is a species of Avicula with a very fragile shell, 
which will be seen figured m illustration No. 94. The shale is well, exposed in a tavine, 
and at a fall on a small stream about two miles northwest of the village of Moscow, in Living- 
ston county. 

From this place to Lake Erie it may be examined in nearly every ravine which extends 
southward, and in the lateral ones joining the north and south valleys. . Its constant fossil is 
the little Avicula just referred to, and in nearly every locality it abounds, frequently covering 
the surface of the slaty lamina*, through several inches in thickness, andr more sparingly 
scattered through a greater extent. 


* It will be recollected that the surface of Lake lirie is about 120 feet higher than Seneca lake, and consequently this rock 
disappear? beneath its surface four or five miles farther north than if it were at the same level. 
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On the shore of Lake Erie it* may be examined in numerous places, but the best locality 
is at Eighteen-mile creek and along the banks of the creek a mile from the lake. It is here, 
if possible, more strongly marked by the Aviculae, and they are so crowded together that 
often, for many feet in extent, it is nearly impossible to distinguish their forms. 

Thickness. — On the shores of Seneca lake and in Ontario county the thickness of this rock 
is about 150 feet, as estimated by careful measurements along the descent of streams and in 
perpendicular banks, though there is no single point where the whole thickness is shown at 
once. After passing the Genesee river in a westerly direction, it soon becomes evident that 
the rock has diminished in thickness, though there are no points where good measurements 
can be obtained. On the shore of Lake Eric, however, the whole rock is well exposed, in 
connection with the lower and higher masses, in the perpendicular cliff at the mouth of Eigh- 
teen-mile creek (See section, Plate 5.) At this place its thickness is but twenty-three feet 
seven inches, or less than one-sixth of its thickness at the eastern limit of the district. This 
thinning is due to the cause before mentioned, viz. the diminishing power of the currents 
which transported the materials, and the consequent precipitation of a greater portion of the 
matter near the origin of the same. It bears no evidence of denudation, and, from the even 
surface of the rock below, this great diminution is not local, but has evidently been gradual 
and uniform through the extent of one hundred and fifty miles. 

Minerals of the Genesee Slate. 

The only minerals, •except iron pyrites, which occur in this rock arc found in the cavities 
of the concretions. These are crystallized carbonate of lime, in the common rhombic forms, 
and in hoxahedral prisms with trihedral summits; sulphate of baryta; quartz crystals, with 
more rarely galena, or sulphurcl of lead. Fluid bitumen is of common occurrence, and witli 
it a bright blue fluid and a substance like spermaceti, but softer. These are volatile, afid it 
has been impossible to preserve any of them. The fluid bitumen and the blue fluid have 
likewise been noticed in septaria in the Marcellas slate. 

This shale is so intimately blended with the rocks that follow, that alone it has exercised 
no influence on the soil or springs which is not common to tin? rocks above it, and arc only 
such as will be subsequently noticed under the next group. 


Organic Remains of the Genesee Slate. 

The only constant lossil of this rock is the Avicula frag il is , figured below. The greater 
part of the mas* is destitute of any organic remains, and it is only in the higher portion that 
we find them in very considerable numbers. The forms figured in the woodcut (No. 95) are 
usually found in the upper strata, and ^ do not recollect having eve; seen any of them more 
than twelve or fifteen feet below its termination. In several localtics on Cayuga and Seneca 
lakes, these forms, are all found associated together, and in great numbers ; but farther west 
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they are more rarely found, and finally do not’appear at all. The Avicula, on the other hand, 
appear to increase in numbers in a westerly direction, and on Lake Erie arc more numerous 
than at any other point. 

With the termination of the Moscow shale, seem to have perished the immense number of 
organic forms which every where mark the presence of that rock. For a long period, as is 
evident from the character of this shale, the ocean bed was not inhabited by living things ; and 
with the exception of the few species in the Tully limestone, where that rock occurs, it is not 
until we arrive at nearly the termination of this slate, that vitality again assumes its place 
among the laws of nature, to go on increasing, till in the upper part of the Chemung group 
the ocean literally swarmed with living things. 


94, 



1 a 

i and 2. Avicula fragilia. 3. Strophomena setigera. 4. Tentaculites fissurella. 

1 and 2. Avicula fragilis, n. ». — Shell ovate, (hinge line being usually concealed,) verv 
thin; surface marked by concentric lines, and a few faint radiating striae ; hinge line shorter 
than the width of the shell. * 

Fig. 1 is a small fragment of the shale, with these shells covering the surface. 

Fig. 2, a single shell, showing the perfect form. 

It is an extremely abundant fossil, but from being mutilated, and often partially concealed, 
its generic relations are not always readily detected. Jt occurs in the Marcellus shale. 

Localities — Seneca county ; Genesco; Leicester ; fc Mounl-Morris ; Eighteen-mile creek. 

3. Strophomena setigera (see page 180 of this Report). This fossil is also common to the 
Marcellus shale. 

Locality — Outlet of Crooked lake. 

4. Tentaculites fissurella. A fragment of the shale covered with the fossil (see page 180 of 
this Report). Occurs likewise in the Marcellus shale. 

The thjrcc species here figured are all common to this rock and the Marcellus shale, the 
lithological character of the two being precisely similar. Neither of them have been noticed 
in the intervening rocks of the Hamilton group, though the Avicula passes\ipwards into the 
Cashaqua shale of the Portage group. This is an interesting example of the recurrence of the 
safne species of fossils in rocks widely separated from each other. This identity in fossils, 
and similarity in lithological characters, has been the cause of frequent mistakes in identifying 
the two. 
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The following species, figured in the Report of the Third District, page 168, arc quite 
abundant in this rock in the- eastern part of the district, but are far less common farther west, 
and disappear altogether before reaching Lake Erie. 


95. 



1. Orbicula Lodensia. 2. Atrypa (Or this) quadricoatata. 3. Lingula spatulata. 4. Lingula concentrica. 

\ 

1. Orbicula Lodcnsis . — The shell is concentrically striated, and marked by a few radiating 
lines. It differs from one in the Hamilton group, in being much smoother. 

Localities — Lodi in- Seneca county, below the Falls ; Big-stream point. 

2. Atrypa. ({uadneostata. — - Mesial portion of the shell marked by four or live strong ra- 
diating ribs ; sides nearly plain. 

Occurs witli the last. 

i. Lingula spatulata. — -This is an abundant little fossil in the localities named above, and 
js readily distinguished Jjy its small size anti spatulate form. 

4. Lingula concentrica. — This fossil is peculiar for its great proportional breadth at the 
beak, and the extent of the margin beyond. Some specimens seem scarcely referable to the 
genus. 

Occurs with the preceding species afcLodi, and near Bigstream point. 

% 

For localities of superposition of this rock, see that head under Hamilton group. 
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Upper and Middle Falls of Portage. From a sketch l>y Mrs. IllLI.. 


27. PORTAGE OR NUN DA GROUP. 

Sherburne flagstones and shale, Cashaqua shale, Gprdeau and Portage groups, of the 

Annual Report?. 

(Part of No. 9, Pennsylvania Survey.) , 

(See P of woodcut, page 27, and section of Genesee river, PJ. XIII; also section of Lake Erie shore, PI. VII. J 

l 

This group presents an extensive development of shale, shales’ and flagstones, and finally 
some thick-bedded sandstone towards its upper part. Like all the other mechanical deposits 
of the system, as they appear in Nevv-York, it is extremely variable in character at.different 
and distant points. From its general similarity', and from the difficulty altfo of separating it 
from the higher rocks on its southern limits, it is colored the same tint on the map, being the 
northern part of the light umber tint. • 

From its superior development along the banks of ihc Genesee river in the.district formerly- 
included in the town of Nund’a, now PortaP, it has, received that name to distinguish it from 
the higher rocks, which possess some differences in lithological characters, hut a more striking 
dissimilarity in organic remains. / * 
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This group rises sometimes in a gentle slope, and at other times abruptly from the softer 
shales below. The enduring sandstones of the upper part have enabled it to withstand de- 
nuding action to a considerable* degree, and these often extend faj* northward on the elevated 
grounds betwe'en the <Jcejj> north and south vafteys, presenting a gentle northern slope to the 
shales of the Hamilton group ; while on the siiWof the same hills the slope is abrupt, gnd 
the surfaoa being but little' covered with nortfeern'Sfift, the valleys arc bounded on either side 
by steep hills. This character is well illustrate^ alopg the southern part of the Genesee valley 
toyvards Dansville, and in the valleys of Allen’s creek, the Tonawanda, and the different * 
branched of the Seneca and'Cayuga creeks. The same is also seen in the valleys of Mud 
creek, Flint creek, Canandaigua lake, and to a greater or less degree along all the valleys and* 
streams which extend into this group. 

The fchange in the external appearance of the country indicates the commencement <>f these 
rocks, although they are npt seen. The valleys just spoken of, in their course through the 
shales of the Hamilton group, present gently sloping sides, and the country rarely rises far 
above the level of the valley bottom or bed of the stream. On approaching the northern margin 
of the Portage group, the observer finds a gradually increasing elevation of the hills on either 
side, and an abruptness in their slope ; and in a short time he finds himself in a deep valley, 
bounded on either side by hills rising four or -five hundred feet, and in some instances even 
eight hundred feet above the bed of the stream. These elevations often extend several miles 
unbroken, except partially by the deep ravines which indent their sides, and which have ori- 
ginated in recent or ancient water courses which took their rise upon the summits of these hills. 

The higher sandstones of the group, and in many instances some of the intermediate ones, 
produce falls in the streams which pass over them, and some of the most beautiful cascade# 
in the State are found among the rocks of this group. The highest perpendicular fall of water 
in the State is produced by the rocks of this group, and in none others do we meet with more 
grand and striking scenery. The pedestrian oiten finds his course impeded by a gorge of 
several hundred feet in depth ; and in ftje very bottom of this, and scarcely perceptible, is the 
winding stream, the only representative of the once powerful torrent that has excavated the 
deep channel. « Farther on, above or below, lie may see the little stream dashed over a pre- 
cipice, and almost disappearing in spray before it reaches the bottom ; here, however, it gathers 
itself in a deep pool, from which it flows on quietly as before, or gurgling and dashing through 
the fragments of the fallen cliffs, it finds its way into the gently sloping valley of the softer shales. 

So numerous are these falls in the district, that to present even an enumeration of them 
would fill a page^ Among. these have been selected for illustrations, either from their beauty 
and' interest, or from being accessible places, the following : Portage Middle and Upper Falls, 
Portage'LQwer FaWs, Taghannuck Falls,* Hector Falls’, and Lodi Falls. The first of these, the 
illustration at tbeTiead of the preceding page, is the locality giving name to the group. The 
river in view is precipitated over two falls of 66 ai^,l 10 feet respectively ; and below the last, 

the rocks rise in perpendicular cliffs of 3#0 feet in height. 

* . ... - » — — ■ — ' ■■■" 

, * This is the aboriginal name ; tl^ place is usually known a B Goodwin Felle. 

[Geol. 4lh I)mt.] 29 
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On the Genesee river, which affords the best development in the ^istrict, this group admits 
of the several subdivisions shown in woodcut 97 at the foot of the pagtt* 



1. Genesee slate. 2. Gashaqua shale. 3, Gardeau shale and. flagstones. 4. Portae sandstones. 

The lowest rock here represented rWu on the Gene^j^te, and about eight feet from itrf baBq ismarked with- a band of 
block tliale, similar to the Genesee in every respect. f!^three divisions of this group, as given in'the woddctlfc, are plainly 
recognisable on the Genesee river, and to a graat extent over the whole district. As we go east (torn this point, hojweve*, 
•here U a constant increase of arenaceous matter, %d in a westerlv direction an increase of mujl or shale. The whole can 
be better described under the three divisions abg|£ policed* ' 


% 
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The mass at this place ^ a* soft argillaceous^ rock of a green color, rapidly crumbling on 
exposure, and forming a tenaoious clay. From the influence of atmospheric agency, it is very 
difficult to procure good specimens ; and fossils nbt being abundant, they might be easily over- 
looked. Itis,. however, matked by certain species of shells which have not been seen in any 
other rock, and these have been found to hold the same position over an extent of 150 miles. 

On the Cashaqua, anddn other places in the same neighborhood, it contains som^iflattened 
concretiohs of impure limestone, and sometimes of sapd stone, but of. these it presents no^con- 
tinuotjs layers. It is deeply excavated, presenting high and abruptly eloping banks, Svhiqh 
project into the valley on one side and recede on «the. ether, as the stream winds along its 
course beloyf; ' In looking down the stream, as represented in the woodcj&at the head of the 
page, the slopes of thepe cliffs are free from vegetation, while on the Opposite side they are 
entirely covered, often with large trees. This effect is produced by the action of the meander- 
ing stream, which flows iii its channel from one side of the gorge to tho continually 
undermining the rock which crumbles down from above, thus constantly a fresh 

surface. 

, At the eastern extremity of the district, and on the shores of Seneca lake at Pepn-Yan and 
other places, this rock consists of a green shale with thin flagstones, and interim inated sandy 
shale. It contains the same fossils ; and holding the same position as on the Genesee, it can 
be regarded only as the same rock, the intercalation of sandy strata beipg due to its proxi-. 
mity to the place of origin. Farther east it is not recognized as a shale at all, the mass con- 
sisting of thinly laminated shaly sandstone. At Penn-Yan it often manifests a concretionary 
structure, and thesartdy strata are irrregular in thickness and continuance. ' 

On tracing it west 6f the Genesee, it constantly presents the same features as on the Casha- 
qua creek, though the lower part is occasionally dark colored, and separated from the Gene- 
see slate by a thin calcareous band. It is exposed in numerous streams and ravines, the most 
important of which are those in the hiys bordering on Allen’s creek, Tonawanda creek,, and the 
branches of Seneca and Cayuga creck^. It appears at the village of Wyoming, in Wyoming 
county, and in ppmerous other points in the same neighborhood. On (lie shore of Lake Erie 
its whole thickness is jseen in the high perpendicular cliff, having thinned from 110 feet on 
the Genesee td 33 feet at Eighteen-mile creek. At this place it retains all the characters 
Which are peculiar tcr'it on the Genesee, having changed only in thickness. 

2. Gardeau Shale and Flagstones. 

Along the Genesee river, above the last described rock, we find a . great development of 
green and black fslaty and sandy shales, with thin layers of sandstone', which form beautiful 
and durable flagstones; these are quarried from the same situation in many places in the 
district. Th f e rocks of this part of the group |gm high, almost perpendicular banks on the 
Gdnepee, only indented by the incipient ravin^caused by slides and the action of running 
water. From their great exposure along the Gardeau reservation, that name was adopted in 

29 * 
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the annual reports, to distinguish this part of the formation ; and sipce this is a good point for 
investigation, it is described as a subordinate part of the Portage group. 

In the lower part of this subdivision the shales consist of alternations of .green slaty and * 
sandy shale with black slaty shale, one or two thin courses of sandstone occurringdn the space 
of four or five feet. As'wc ascend, the arenaceous matter increases in quantity, the layers are 
thicker mi more numerous, and the shale forms distinct alternations of black and green, 
often many times in succession, within the space of fifty feet. Towards the uppef'part the 
courses of sandstone become too thick for flagstones, and the shale is in thicker masses than 
below. . \ • ' 3 „ 

These characters, however* -Irhich are sufficiently obvious in the gorge of the Genesee, are 
not constant for any great distance in either direction. Toward the east the arenaceous strata 
augment in a great degree, to the exclusion of the shales ; while in a westerly direction the 
sandstones are constantly disappearing, and the proportion of shale constantly increasing. At 
the western limit of the State, along the shores of Lake Erie, the Cashaqua shale is succeeded 
by a thick mass of black shale, and this is again succeeded by alternations of green and black 
shales for several hundred feet upwards, the flagstones having entirely disappeared fra*! 
nearly the whole thickness. With the absence of sandy strata and the augmentation of shale, 
a few fossils, which were rather sparingly seen along the Genesee and in the eastern part of 
the district, become more numerous, and form a distinguishing feature of the rock. 


" 3. Portage Sandstones. 

* 

The, thick-bedded sandstones at Portage form the terminal rocks of the £roup. These are 
Well expqsed in the deep gorge below Portagcville, where the perpendicular cliffs rise ta the 
height of three hundred and fifty feet. The upper part consists of thick-bedded sandstone, 
with little shale.; while below, the sandy layers becomp thinner, with more frequent altcrna- 
natians of shale. The thick-bedded character of the sandstones, and the presence of fucoids 
passing vertically through the strata, induced the separation from the rocks below, where the 
characteristic species of the same genus lies horizontally upon the surface of tHe strata. The 
lithological character of the sandstone, and the presence of the vertical fucoid, hold uniform, 
over a considerable extent; and the presence of the latter alone is often sufficient to decfde 
the position of the rock, where it is but slightly exposed. 

Toward Cayuga lake, the increase of arenaceous strata below has rendered a distinction 
between the two of little importance ; and farther west, where the Gardeaqgdivision. has be- 
come very shalyi the higher division has taken the character which the former one has on the 
Genesee, being composed of alternating thin-bedded sandstone or flagstpnetf and fehale; 

Along the western limit of the State there are but few points where the tfihik*b£dded sand- 
stone, like that at Portage, can be seen. One of these is at Laona, and another, Wfrich is the 
terminating mass of the group, is at Shumia. Along the lake shore it appears at several 
ytyces ; and in the excavation for the New-York and Erie railrbad, west of fJredonia, the same 

rnnlcft nr* fhrnosfid. JL* W ) % 
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The description of these three divisions Kirill furnish a correct idea of the lithological cha- 
racter of the group. At the eastern end of the district the whole series consists of shales and 
. shaly sandstones, with some thick-bedded sandstones, corresponding more nearly with those 
above them' than the same do farther west. Still it must be acknowledged that in litbologicikl 
characters there is no abrupt -change, or evidence of very different conditions in the ocean from 
which they were deposited, from the termination of .theTully limestone, to the finAfdeposition 
of the Chemung group. Shales and sandstones, differing in some degree, it is true, compose 
the whole assemblage. In the lower part these are more intermingled, and the sand is finery 
while in the higher part of this series, the sand is often coarser, and generally less intermixed 
with shale. The Portage group forms the lower member of this great division, the’ sandstones 
and shales being less separated than above ; the arenaceous strata are finer grained, and 
always more argillaceous than in the Chemung group. 

When we apply the test of organic remains, we find an equally, or even more strongly 
marked difference in the two groups, and upon this alone a distinction between the two should 
be made. Throughout the whole thickness of the Portage group, which is not less than 1000 
feet, ihere are but two forms which can be referred to the Brachiopoda ; one of these is 
Delthyris , and the other apparently an Orthis , and both are quite unlike Any others which 
have been seen in the rocks above or below. In both the Hamilton and Chemung- groups, 
shells of this family are the predominating forms, and they are at least ten times’more nume- 
rous than any others. In the Portage group the principal forms are Goniatites (fragments of 
several species being known), 'Bellerophon, and bivalve shells allied to Pterinea? with a small 
Avicula everywhere characteristic, and known in no other rock. 

Considering these facts, it seems desirable to separate these lower rocks, that wfe may 'have 
an opportunity of ‘investigating them separately, and of comparing their fossils before we unite 
them with the higher group, which has a very great development, and in which I have never 
seen one of the fossils of the Porta ge # group. • 

The higher mass of sandstone of tliQ Portage group, before mentioned, is very persistent, 
being known in Ohio as the Wavcrly sandstone ; and there, as well as in Nsw-York, it forms 
aline of demarcation between the almost non-fossiliferous shales and sandstones below, and 
the highly fossiliferous sandstones and shales above, which latter are a continuation of the 
Chemung ' group. -Prom the circumstance that but few of the strata in the Portage group 
contain fossils, they have usually been overlooked, and the rocks on a hasty examination would 
be pronounced non-fossiliferous. 

Along the shojc of Lake Erie, the rocks of this group hold a conspicuous place, having 
traced them continuously from near Eighteen-mile creek in Eric county, to Erie in PcnnsyL 
vania; and beyoftd this they appear at numerous points, apparently being Continuous as far 
as Clcaveland to Ohio. Fossils, with the exception of fucoids, are rare throughout this whole 
distance, and it is mainly from lithological characters that the stiata are recognized.’ In Ohio, 
and Jo the soutHvjest, there is a much dreater similarity in the lithological characters of the 
Portage and Cheqjung groups than in ifgw-York, and there they are not separated by those 
who have describedf them. 


^ im* 
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Diagonal lamination . — This structure, which indicates jhe mechanical process of deposition* 
is of frequent occurrence. In many of the flagstones these lines of deposition are marked by 
thin laminae of shale, and again the layer thins entirely out. The process es readily under- 
stood to be that where the sand is carried on and spread over the surface, slopingr$ff towards 
one side farthest from its. origin. The next deposition covers this sloping sjjde, necessarily* in 
die same manner, producing the oblique lines which are often seen in theie flagstones. 

V.' - ■ i t 

Ripple marks are abundant. in the sandy shale, or where the shale becomes ijiterstratified 
with sandstone, but it is /often difficult or impossible to obtain good specimens! They, are 
irregular or unequal generally, 'but in Some instances are well preserved. Many of them, have 
the appearance of having been produced by a “chopped sea,” or that where a current opposed 
the direction of the wind. The same effect is often visible on sandy beaches where the 
tide has ebbed; the surface being broken into short, interrupted and irregular ripples, pro- 
duced either ;by the tidal entrant opposing the wind, or some other similar cause, always 
readily understood. That auch circumstances operated, at the time of this deposition, and 
that the sea was alternately shallow and again deeper, is proved at every step among these 
strata. The deposits of dark and green argillaceous shales bear no evidence bf ripples US* 
diagonal lamination, and from their homogeneous nature were probably deposited in deep 
water, while all the sandy shales and alternations of shale knd sandstone bear evidence of 
a shallow sea. It is true that the homogeneous mud would not .retain ripple marks or 
lines of deposition, but from its nature and the attendant circumstances we infer that it was 
deposited in deeper water and under a more quiet condition than the sqndy strata. 

Casts of Shrinkage cracks , — These have been described under the Medina sandstone, and 
» in jJSfe Portage group we again meet with them, though not so prominent* or so large as in 
thb^nubr. « 

/"These marks are upon the under surface of an argillaceous sandstone which rests directly 
iip6n a siwi black shale. The shale became cracked by exposure above water, ajud the sandy 
matter^ubsequently deposited filled the fissures. / 

,yV ' ’ , “' •*■- ,** 

1 , , » .*/ 1 • , ■ - I 

Concretionsi— This group throughout presents a great variety of cCU'cietionary forms. 
The Strata, ho|vever, are all uniform,’ and rarely give any appearance.^/ concretionary struc- 
tured^ themselves. The concretions are more or less calcareous in the Afferent parts of thfe 
group and lfi^different shales. The more perfectly spherical with seapjs of crystalline matter 
are found mithe black shale, while the forms varying from this to the very flat* or lenticular 
ones are found' in the shales varying from blackish to greenish black .and gfeen. The blacjt 
varieties of slftde are always more or less slaty, while the green’ varieties fbe not slaty, bdt 
present the marly or indurated mud-like characters, and instead of separatipg into laminae, 
crumble into irregular fi%gmpnt». " ' ’ 

The more spherical forms are due to a higher degree of crystallization which'V^aJts from a 
. larger proportion of carbonate of lime, while the flattened form* are less crystalline, and con- 
sequently lass spherical from the lai^gr^mountof /argillaceous matter, ’ « 
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These forms are too well knpwn^o^^^s^es^iption, but they often assume some fan- 
tastic shape which causej them to an organic body. ‘ This arises from the 

seams on the surface, which are fancied * to resemble the lines of suture in .the shells of the 
tortoise or turtle, and by this, name they ard fluently known in the neighborhood Y ( here 
they occur plentifully. ^ From the great number of these in some pkrts of this group, y th$y 
frequently join eabh other, and assume many of the singular forms which we meet vyith.ip 
“ clay-balls,” or concretions in ordinary clay, which, however, rarely attain more than a ieW 
inches in diameter. . - y 

The following form is 'so unique that it seems worthy of illustration, as showing the* imita- 
tive ppwer of "concretionary force. 

9S. 
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The specimen is from the shore of Lake Erie, where hundreds are annually thrown down 
upon the beach by the undermining action of tfee waves. The usual^form of these bodies 
where this one was obtained, is that of a flattened spheroid. Grdat numbers of these arc 
burned for hydraulic cement between Dunkirk and Portland harbor, and they produce a very 
good material for this purpose. • At the locality alluded to, they are frequently two or three 
feet in diameter, and not more than half a foot thick. There are several of'ihissem the State 
Cbllection, showing the varying forms and different sizes. * 

in the black shale near Sturgeon point, I saw one of these concretions, almost spherical in 
form and six feet in diameter/ 

On the GeneSec river these' concretions are often of the size and form of common loaves of 
bread, and many of them present the structure of “ cone in cone.” This structure occupies 
from one to two inches on the outer surface of the concretions* The same structure is also 
found in some wedge-form layers in the same situation, both on the Genesee river and on 
Lake Erie shore, and it is \vell known along nearly the whole distance from Chautauque 
county, New4?ork, to Cleveland; Ohio. 1 have not had an opportunity of ascertaining whether 
it holds precisely the same position throughout, but in the western part of the State, its poai- * 
tion is the same for more*than one hundred miles in extent. Many beautiful specimens have 
been obtained from Erie, Pensylvania, and other places in that neighborhood. * 
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The woodcut illustrates the usual appearance of this curious structure. The mass is of a 
peculiar kindjpf clay, and the cortis are often composed of concretive : laminae, presenting a 
transversely slr^atedor wrinkled surface ; they are also striated longitudinally. ‘ * * 

Fig. 1, represents the common structure o£ the mass. Fig. 2, is a single .cone detached 
from the others. 


Casts of flowing mud . ^ * 

/ , 

The phenomena presented in these bear some analogy to a concretionary structure, but from 
nurnerous examples it seems to be demonstrated otherwise. The appearances are similar to 
those presented by a semifluid mud, or any viscid ody flowing over a slightly descending 
surface, or impelled along by some other,, force. Afvery analogous appearance is. often pre- 
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sentcd when a small stream or rivulet, oozing from a cliff or descending a steep hill, becomes 
suddenly frozen. The surface of the ice presents all the inequalities of the flowing water, 
and occasionally little streams have broken through, and flowing a short distance have become 
frozen. Another analogous appearance is to be seen in the cooled cinder from iron furnaces, 
which presents all the inequalities of the first and the congealed streamlets which have flowed 
for a few inches oyer the surface. 

The woodcut below is a fac simile of a layer of shaly sandstone taken from the bank of the 
G.cnescc near Portage. There is a thin coating of shaly matter upon the surface, and the 
whole appears to have been moved along while in a semifluid state, either from some force 
applied, or from the inclination of the bed of the ocean. There seems at least no other mode 
of explaining these phenomena. ' 
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Cast of Jlowitig Tandy Portage , N-. Y. 


There are several other similar appearances, all varying in some degree ; and as we would 
naturally expect, no two localities present precisely the same form of surface. Many of them 
appear to have been casts in previous depressions, as if the fluid mud had filled inequalities 
hollowed out by {lie action of flowing fallow water over a muddy bottom. The ripple- 
[Geol. 4th Dist.^ \ 30 
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.marks and mud-cracks both indicate a shallow sea, and these surfaces often offer equal 
evidences of the same. It frequently happens also that in the same^layer presenting these 
casts of flowing mud there are diagonal lines of lamination, indicating the power and action 
of currents upon the transported matter, being another fact in prodjf of the shallowness of 
the sea. ' * 

Many other illustrations might be given presenting die same genetaircn^cter, and in 
none of them is there any appearance like the ordinary concretionary structure. From nume- 
rous examinations of this kind, I have been led to the conclusion that thesd are due to the 
cause here assigned. Having seen no description of any fhing of this kind, I have been under 
the necessity of attributing them to some cause ; and if this .be not the true one, I shall be 
glad to embrace any other view which will more readily and naturally explain them. 

Casts of Mud-farrows and Stria, 

T have applied this term to certain appearances upon the under side of the strata of sand- 
stone, or flagstones, which are numerous and extensive in the Fourth District, as well as 
elsewhere in this group; having from my own observation detected them in other parts pf 
New-York, in Pennsylvania, Ohio, and even to some extent' in Indiana. 

These casts arc elevated lines or ridges upon the surface of the stone, varying from the size 
of the usual scratches upon the present surface of the strata to the diameter of half an inch, 
and even one, two and three inches, and in one c&se I have seen a specimen six inches in 
diameter. 

The only assignable cause for these ridges is the action of a current flowing over the^sur- 
face of the strata, sometimes transporting sand and at other times coarser materials, which 
furrowed the. surface upon which the subsequent deposits were made. They are, in all cases, 
preserved upon the under surfaces of sandstone or shaly sandstone layers, which rest upon 
soft shale, so that the furrows or scratches must have been made in this mud. They are not 
all confined to one position, but appear at different cfepths in the group ; showing that the 
cause, be it what it ’may, operated through a long period, and in a pretty uniform manner. 
The ridges are never curved or bent on one side ; and though two systems are sometimes 
observed crossing each other, they are still as well defined and their course as unbroken as 
in the glacial or alluvial scratches upon the surface of the present rocky* strata. 

From the frequent occurrence df these, and their continuation through a great thickness. of 
strata, we can hardly suppose the furrows to have been made upon hard surfaces; and if we 
suppose the mud in which they were made to have been soft, it seems almost impossible to 
conceive hdvjr they should be preserved. Still the numerous similar facts in other rocks 
prove that even the most delicate markings are preserved, under even more unfavorable cir- 
cumstances. The tracks of birds and reptiles in the new red sandstone, yfith the impression 
of Tain drops, is equally difficult to comprehend, were it not demonstrated beyond all question. 
Again it has been shown that in the Medina sandstone* the delicate wave lines and the minute 

* Pages 52 and 54 of ^)is volume. 
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ridges of sand, piled up befor<# some, httle obstacle in the current, are preserved witli the 
same integrity as they appear upon a sandy beach just left dry by the recoding tide. In the 
same manner, the evidence of these slight scratches and deeper furrows in the mud of the 
Portage group have been preserved in the casts formed by the succeeding depositions. 
Nothing can be jnoye clear and convincing than the proofs, and nothing more beautifully jllus* 
* tralive of th^^fc^s' of oceanic currents upon the bottom. We have little space here to 
describe these phenomena, and they should be seen to be fully appreciated. This fact, how- 
ever, maybe added to. the number, if wc have not already sufficient, to prove the condition of 
the sea in these remote periods. 

The following woodcut represents a surface where three systems of ridges appear, or where 
the grooves were made in three directions. 
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This specimen is from Erie county, not far from the lakdSfchore, and in the same locality 
numerous others were observed at different heights in the strata; sorr^e of .tjiem were much 
larger ihan those here represented. In two instances where I carefully noted the direction of 
these ridges, it was nearly* E. and W. This is subject to a few deg$|1bs variMion, but I have 
found the same general direction to prevail over wide areas.* In sj®eifiiS|Ces the furrow 
appears to have been made in mud which was partially ;fl^urat^d, andt^^» presents the 
same appearance of a tremulous motion in the body f&iking the furrow, ^’wipSiS sometimes 
observed in the alluvial grooves. In many of these casts the angles ar^lfltarp, as if the 
grooves were made with a pointed or angular body ; in others they are round, as if the body 
were smooth, or the mud partially flowed together before the period of the succeeding Je- 
position. - , 

In many instances the striae are not coarser than those of common alluvial or glacial origin. 
In Seneca county these striae occur upon the surface of a dark colored argillaceous sandstone, 
which rests upon a sandy shale of a blackish color. The shale is so friable th|| nothing is 
preserved in it, but the surface of the rock above is thus striated. This case f# 1 peculiar, 
and I think I have detected the same stratum similarly marked, at the distance of twenty 
miles. It appears in the lavinc at Goodwin’s falls, on the eastern side of Seneca county, and 
on the western side of the county near the head of the lake is a similar stratum. The posi- 
tion of the two is almost or precisely the same, while in lithological character and the mark- 
ings no one can distinguish the difference. Thus it appears that, whatever may have been 
the cause, it operated very uniformly over large surfaces.! 

It will be recollected that there are no uplifts or disturbances wfyich could refer these 
markings to the sliding of one stratum on another ; and besides, they are always found at the 
junction of argillaceous with more arenaceous strata, the former of which could not make an 
impression in the harder stone. Many of them arc so large, ahd their direction so uniform, 
that this cause could not have produced them, even allowing evidence of its operation, which 
does not exist. ' i 

In some instances these ridges can be traced for a few feet in extent only, one end being 
large, and gradually disappearing as if the furrow was made by some heavy body striking the 
bottom for a short distance, and then lifted above it. Sometimes the furrows appear to have 
remained unfilled for a length of time, from the fact that they are then partially filled with 
drifted, shells, of which the following is an example : 

; I 

'* Some ridges of this kind have since been examined on Cayuga lake, which had a direction N.W. and fihE. It is often 
extremely difficult to ascertain with accuracy their direction ; for being ou the ldwer side of the strata, it is only where W6 
can ‘find an overhanging rock that they can be examined, and we cannot always be sure that it may not have been slightly 
moved in its bed. • 

t In this iustance, although large surfaces were examined, the s trite have all a single uniform direction. 
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Cunt of Mud-furrow, will) ShelK*— Nulurul ni/.n. 


This cast has upon its surface the marks of numerous shells, all of single valves, which 
appear to have been quietly floated along over the even surface, till they lodged in the de- 
pression from which they could not be removed. The succeeding deposition covered them, 
and they became attached to it, and it now appears as a cast in relief. Upon the lower surface 
of the layer from which the ridge rises, there are no shells, though they are quite numerous 
on the ridge. 

Many other interesting illustrations i % f similar kinds could be given, but these appear suffi- 
cient for the occasion, and to show their origin, which proves at least some interesting facts 

in relation to this period. ‘ • 

« 

Localities . — Almost every ravine and stream upon the elevation which rises to the south 
from the Hamilton group, exposes the rocks of the Portage group in greater or less perfection. 
Along the banks of Cayuga and >Sencca lakes, towards the southern extremity, these, rocks 
form cliffs, often of considerable height, which, from the alternating hard and soft layers and 
the numerous vertical joints, present the appearance of solid walls of masonry in distinct and 
regular courses. ^Isolated masses, like some huge column, are often seen standing out in bold 
relief from the line of the cliff, being the remains of a previously exposed surface which has 
crumbled away. 


• It must be borne in mind that the u^per surface, aa repre-ented, is tin? lower in nature. 


238 


GEOLOGY OF THE FOURTH DISTRICT. 


At Penn-Yan, in the outlet of Crooked lake, and^in the |£ines of the neighborhood, the 
shales and shaly sandstones of the group are well exposed. The Casliaqua shale hete em- 
braces thin courses of sandstone, and contains numerous fossils. Along the shores of Cr6okcd 
lake, and in the ravines entering it, and at Ilammondsport, its southern eternity, the rocks 
of the middle and higher part of the group are well exposed. They ar^yery where known 
by the thin flagstones, covered upon their under surfaces by the short rigi^items of Fucoides 
gjrnphica (see woodcut, page 241). At the southern extremity of Canandaigua lake, and in 
the deep ravines which extend from the valley of £he same in the vicinity of Naples, the whole 
group is fully exposed, and these places offer good points of examination. The small lakes 
to the west of the Canandaigua, viz. the Honeoye, Hemlock and Canadice, with the ravines 
extending from them on either side, are all good points of examination. 

The Caneseraga creek, and its branches in the vicinity of Dansville, offer good exposures 
of the rocks of this group. 

The small streams flowing in the Genesee valley between Dansville and Mount-Morris, Ola 
both sides, afford good opportunities of investigation. The Cashaqua creek (see illustration, 
page 226), is the best of these. 

The Genesee, as before noticed, in its passage from Portage to Mount-Morris, exposes the 
whole scries of rocks in fine mural escarpments which rise from 50 to 350 feet high. The 
examination of this gorge throughout its whole length, will give a most perfect and connected 
view of all the subdivisions of this group. 

West of the Genesee, the valley of Allen’s creek, of the Tonawanda creek, and the lateral 
ravines of the same, expose these rocks in a very perfect manner. The bratfehes of Cayuga 
and Seneca creeks in Erie county give an exposure of the group throughout. 

The shores of Lake Erie, from Eighteen-mile creek to the State line, are composed of rocks 
of this group, presenting themselves in cliffs of 20 to 1 00 feet high. The streams and ravines, 
particularly the Canadawa, the Chautauque and the Twenty-mile creek, also give good ex- 
posures of this group. The deep gorge of the Chautfuquc creek not oply exposes the rocks 
of this group, but their connection with the Chemung' group, as well as the rocks of the latter 
through several hundred feet in thickness. 

Finally, scarcely any stream or ravine which flows over this group can be examined, with- 
out finding a good exposure of some portion of the strata. 

Thickness . — The thickness of this group on the Genesee cannot be less than one thousand 
feet: The fall in the river from the head of the falls to the base of the group near Mount- 
Morris, is nearly six hundred feet.* The rocks rise about two hundred feet higher ; and the 
dip in this distance of ten miles in direct line cannot be much less than three hundred feet, 
allowing for. undulations. « 

The rocks of this group extend along the shore of Lake Erie for about thirty or forty miles, 
before coming to the mouth t>f -Chautauque creek. In the banks of this creek there are about 


* Bee 41 Topographical Sketch of the State of New-York,’* in Transactions of the Albany Institute, p 97. 
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three or four hundred feet of tBckncss exposed, which, together with what is exposed on the 
lake shore, makes the t aggregatc thickness little less than fourteen hundred feet. 

From the great breadth of surface occupied by this group, if the dip southward tocre uniform, 
its thickness would be much greater than here estimated ; but it is evident, from numerous 
observations, that there arc undulations which materially affect any calculations based upon 
the dip of the stjcjfta. By carefully examining the best natural sections, it appears that the 
average dip is about twenty-five feet in the mile ; though in many localities, and indeed the 
greater "number, the amount of Sip is twice as great as this. In these cases, however, no 
account of the undulations is taken. 

Minerals of the Portage, group . — The concretions contain crystallized carbonate of lime, 
and sometimes sulphate of baryta. Iron pyrites is freely disseminated through the rock ; and 
from its decomposition, the surface of the slaty la mime and the sides of joints are often stained 
with iron. It also gives origin to sulphate of lime or gypsum, which often coats the shaly 
laminae, or appears in the form of small crystals' in the seams and joints of the same. Car- 
bonaceous matter is disseminated through the black shales, and sometimes appears in seams 
of half an inch thick. Some fragments of large vegetable forms appear, and thin lamina; of 
coal usually accompany these. From the frequency of these small scams of coal, which arc 
usually of no greater extend than the specimen procured, excavations and borings have bceij 
undertaken in search of larger beds. It is unnecessary to say that these always fail, as do 
all similar undertakings in rocks of this period. It is, however, impossible to prevent such 
useless expenditure of time and money, except by some source of information which can meet 
every one, and which shall find its way to all parts of the State. 

Springs. — The country underlaid by the rocks of this group is well watered by never- 
failing springs, it must be remarked, however, that the practice of indiscriminately clearing 
the woods from hills and valleys will in time operate injuriously on the surface, by drying up 
those sources which now supply the pVire and healthful springs which water the surface, re- 
freshing both to man and beast. Except where the black slaty shale is thick, there is no 
difficulty in procuring water. In such instances the vertical joints appear to be more open, 
and to allow the percolation of water through the mass. There is here no remedy but to 
bore through 'the black to the green shales, which arc less divided by joints, and usually 
impervious to water. In the present state of the country, however, there is little difficulty in 
procuring the desired supply, and that with little labor or expense. If the true origin of springs 
was known, and the means taken to protect them, there need never be wanting a sufficient 
supply of water on the surface. By the present practice, however, of cutting the wood from 
the higher grounds, many of the springs and smaller streams will eventually he dried up. 


Agricultural Characters of the Portqge Croup. 

In some parts of' the country occupied 1^ this group, we first notice a deficiency of calcareous 
matter in the soil. This change is indicated by a different growth of timber, and a correspond- 
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ing change in the products of the cultivated soil. Wheat doefmot always prove a sure crop, 
after the field has been cultivated for some years. When first cleared, the land produces 
good crops of all the grains. In this statement, however, must not be included the valleys 
and the low northern slopes, which are deeply covered with northern drift and alluvium, 
containing a large proportion of calcareous matter. This on examination: pifilres to be com- 
posed of the ruins of the limestone and calcareous shales before dcscribedi^with a small ad- 
mixture of sand. 

This kind of soil is but sparingly spread over the higher grounds, and in many of the highest 
places is not known at all. In consequence of its absence, the character and productions 
of the soil of the valleys and of the hills arc quite different. 

The soil derived from the lower part of the group is a stiff clay, the sand being in too 
srtiall proportions to produce much perceptible effect. As we ascend, the arenaceous matter 
increases, and the broken fragments of the sandy strata become intermixed with the finer 
materials, giving it the character of a clayey gravel. The fragments, however, show little 
effect of attrition ; and from being fiat and irregular, the soil is known locally as “ flat gravel ,” 
to distinguish it from that of the valleys, where the fragments are rounded into the form of 
pebbles. 

In the valleys and' on the low northern slopes of this group, the soil produces wheat with 
the same facility and equal certainty as the formations north of it. As we ascend to the south, 
the wheat crops are less abundant and less certain, and this gives place to the coarser grains 
and to pasturage. For the latter object, the soil is superior to that on the north of it, and the 
evidence is fully substantiated by the increasing number of cattle and the produce ofcthc dairies. 
Without knowing any thing of the character of the soil or underlying rocks, the observer 
cannot fail to notice this great difference in the products and in the appearance of the farms, 
and the absence of the northern drift marks more strongly the distinction as we progress 
southward. The soil overlying all the groups as far south as the Tully limestone, whether 
it be clay, gravel or loam, presents one general character, viz. that of being highly calca- 
reous ; but after wc leave these formations, we sodh become sensible of the change ; and 
although the same external characters of soil are presented, yet from the absence of the 
calcareous ingredients, it docs not produce the same vegetation naturally ; and neither will 
the skill of the cultivator enable him to do so for any considerable time, unless he supplies 
the matter which is wanting. 

It will hereafter be shown in what manner these soils may be benefited by the application 
of certain manures, with the means and places of obtaining them. It is, however, very ques- 
tionable whether any improvements rendering these soils capable of producing permanently 
good crops of wheat, will render them more profitable, or enable such farms to compete 
successfully with well slocked farms. * * 

At present the occupants of farms of the southern tier of counties have many difficulties to 
contend with ; the land in the first place is heavily^ timbered, and when this is overcome, it 
is found difficult to procure good stock. In many distances, and perhaps tke greater number, 
the farmer has not the means of clearing and stocking his farm at the putset, so that he is 
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continually laboring under difficulties, which are only surmounted by years of patient industry 
and economy. 

Wc may look forward* however, to a different state of things : in a few years more, this 
portion of the country will wear a different aspect ; .the improved breeds of cattle and sheep 
will place the^pwij'S of'tlie grazing farms in a position of equality with their usually adjudged 
more fortunate fli|tfhbors upon the wheat-growing soils ; and the strong arms and manly fronts 
that have borne tnfe* toil and exposure will reap the harvest. 

# Organic Remains of the Portage Group. 

The paucity of fossils in this group, when compared with those below and above it, is one 
of its most striking characters. Whole days may be spent in searching, in some parts of it,’ 
without finding more than a few, and perhaps even no shells. In a few fortunate localities, 
some forms have been detected which seem peculiarly typical of the group, and, so far as at 
present known, have never been found elsewhere. They are not only specifically unlike, 
but some of them even generically different from any that have been seen in the other groups 
in the district. 

In this absence of fossil shells, we have a great abundance of marine vegetation, or fucoids, 
and these are very characteristic of the group. Scarcely a locality can be examined, where 
one or more species does not occur. 

The following woodcut illustrates the most abundant form, and one which everywhere 
marks the central portion of this group : 
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TJhis fossil occurs in short rigid fragments, lying in great confusion, spread over the sur- 
♦ face of the thin flagstones of the middle part of the group. It is only by its general form and 
the arrangement of the fragments that it can be characterized. It can be found in all localities 
of the flagstones, and, from the extensive use of these, it may be seen on the sidewalks of all the 
villages upon or near the group. Some of the finest specimes I have ever seen are used in 
the streets of Geneva, and the numerous little ridges upon their surfaces wilfebe recollected by 
every one who has been in this village. At Penn-Yan the same character is presented in the 
flagstones, but less perfect than at Geneva. 

Almost all the thin sandstone layers present this appearance, and the bdds of the ravines 
are strewed with them. 

This species of fucoids disappears towards the upper part of the group, where the sand-' 
stone becomes thicker and in greater proportion, and gives place to another species. This 
consists of small round stems, extending vertically through the strata, as if they werp growing 
at the time the sand was deposited around them. 
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Fucoidea verticals. 


This species has always been found characteristic of the upper part of the group ; and 
although in the higher rocks there are sometimes vertical fucoids, they never present the same 
character as those of Portage. , 

It may be seen at the Lower falls of Portage, and in many of the sandstone strata above 
this ; but it is most abundant* in the upper sandstone at Portage, and the terminating mass of 
the group is everywhere known by its presence. ‘ ^ 
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In the Cashaqua shale, or lower member of this group, there are several species of s Utils 
which have not been seen in any other rork, and at the same time there are no fossils found 
with them which are known in other rocks beyond the group. 

The following woodcut presents the more common forms : 
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1. Aricula epeciosa. 

2. Ungulina auborbicularis. 

3. Bellerophon expansus. 


4. Orthoc«rus aciculum. 

5. Cljrmenia? complanata. 
G. Goniutited sinuosua. 


7. I'innopBia at utirosira. 

8. riunupnia oiuatu*. 


1. Avicula speciosa, n. s. — Semioval or semicircular; hinge line straight, extended beyond 
the width of the shell, and angulated at either extremity ; surface marked by about ten ribs, 
which are crossed by beautifully curved concentric lines. 

I a. A specimen presenting both valves, attached at the hinge. This is not an unusual 
condition of this Tossil. 

The shell is usually very minute ; its markings are very beautiful, and easily recognized. 
It is quite abundant in the Cashaqua shade, and alone seems sufficient to identify the mass. 

Locality — Castaqua creek ; Genesee ^iver ; Penn-Yan; Eightecn-milc creek. 

31 \ 
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ApfJngulina suborbicularis, n. s. — - Shell suborbicular ; surface marked with fine concentric 
strue, and a few stronger folds ; beak rather prominent. t 

This fossil is not uncommon, but imperfect specimens are usually found. 

Locality — Cashaqua creek ; shore of Lake Eric. 

3. Bdlerophon expansus ? — The spire is wanting, and this imperfect specimen, presenting 
the expanded bilobate lip, is all that has been seen in the rock. It closely resembles the 
figure of Murchison, pi. 5, fig. 37. 

4. Orthoceras aciculum , n. s. — This very delicate and beautiful species is usually re- 
placed by iron pyrites, and so much destroyed as to be unfit for a figure. 

Locality — Cashaqua creek. 

5. Clymenia? gomplanata, n. s. — Flattened involute; whorls numerous, crossed by nu- 
merous slightly raised striae, which often appear undulated. 

This fossil always occurs replaced by iron pyrites, and more or less decomposed. It is 
provisionally referred to the genus Clymenia , its structure not having been satisfactorily 
ascertained. 

6. Goniatitcs sinuosas , n. s. — Discoidal, usually somewhat flattened, rapidly expanding 
from the first whorl ; volutions crossed by unequal undulating striae ; septa sinuous. 

The specimen figured is a fragment ; there is a perfect one in the State Collection, mea- 
suring four inches in diameter. 

Locality — Cashaqua creek, with the two last ; also Lake Erie sliore. 

7. Pinnopsis* acutirostra , n. s. — Sub-cuneiform ; surface marked by about twenty-six 
diverging ribs, which are crossed by numerous faint undulating lines, and a few stronger 
wrinkles of growth ; beak extended, acute and slightly incurved. 

This is one of the peculiar forms of this group, and apparently referable to no established 
genus. 

Locality — Cashaqua creek. 

8. Pinnopsis ornatus , n. s. — Obtusely cuneiform ; surface marked by more than forty 
diverging ribs, which arc crossed by beautifully arched striae. 

The specimen is slightly imperfect on one side. 

This and the preceding species occur together, and from their similarity, are not often dis- 
tinguished ; the number of ribs and the form of the shell are, however, sufficiently distinctive 
marks. 

Locality — Cashaqua creek. # 


* This generic name is proposed for the two fossils here figured, from their resemblance to the Pmna. 




3. Orthis tenuistriuta. 6. Astartc aubtextilia 9. Gonialites sinuoau*. 


1. Delthyris Icevis , n. s. — • Somewhat semicircular; surface smooth, or with scarcely 
perceptible concentric lines, and sometimes a few strong folds near the margin ; mesial fold 
moderate, strongly impressed in front ; beak prominent ; cardinal area moderate ; foramen 
partially closed. 

This is the only fossil of the genus seen in the district, which is destitute of ribs. It is 
apparently limited in its range, being unknown beyond the borders of Seneca and Cayuga 
lakes. The fossil is often much larger than the figure. 

Localities — West side of Cayuga lake ; Shore of Seneca lake. 

2. Cardium ? vetustum y n. s. — Somewhat triangular ; slightly carinated upon the posterior 
slope ; ribs plain.' 

This fossil occurs in the soft green shale, usually presenting an obliquely triangular figure. 

Localities — Cashaqua creek ; Genesee river ; Shore of Lake Erie. 
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$ Orthis temistriata , n. s. — Broad elliptical; beak small, rather prominent; surface 
covered with very fine radiating stria?, which are crossed by a few concentric wrinkles. 

This is more finely striated than any shell of this genus in the district. 

Locality — Shores of Crooked lake. 

4. Lucina? rctusa, n. s. — Obliquely suborbicular ; beak small, oblique; surface marked 
by concentric lines, which are much stronger on the anterior margin. 

Locality — Shore of Lake Erie, in Chautauque county. 

5. Nucula lincolata , n. s. — Obliquely ovate ; posterior slope straight ; surface marked by 
regular, equal -concentric lines, which terminate upon the posterior slope before reaching the 
margin of the shell. 

Locality — Lake Erie shore in Chautauque county. 

# 

6. Astartc subtextilis , n. s. — Suborbicular ; beak prominent ; surface marked by strong 
concentric folds and finer lines, which are crossed by a few faint elevated radiating striae. 

The shell is incorrectly figured. 

Locality — Lake Erie shore in Chautauque county. 

7. Bellerophon striatus? (Bronn. • Phillips, Pal Iccozoic Fossils, pi. 40, f. 198.) — Sub- 
globose, carinatcd ; “ keel narrow, elevated ; surface marked by fine arched striae which meet 
the keel in a slight retral angle.” Phillips. 

Our fossil agrees precisely with this part of the description, but the aperture is less broad 
than the figure of Mr. Phillips. # 

Locality — Shore of Lake Erie, Chautauque county. 

8. Goniatitcs bicostatus , n. s, — Sub-globose or discoidally involute ; umbilicus moderate, 
very distinct ; last whorl with a distinct subdorsal elevated line on each side ; surface marked 
by arched striae extending from the umbilicuS and meeting the elevated line at an acute for- 
ward angle, and receding from it on the back at a mo/e acute retral angle. 

Locality — Shore of Lake Eric, Chautauque county. 

9. Goniatitcs sinuosus (Illustration No. 106, page 243). — Discoidal ; involute; surface 
marked by undulating striae. 

This fossil seems referable to the species abqve, though the marks of septa are very in- 
distinct. It is thus known to range from the Genesee river to Lake Erie. 

Locality — Lake Erie shore, Chautauque county. 

The following among the most beautiful of the crinoideans in the system, occurs in this 
group; the sculptured column and tentaculated arms and fingers place it. among the most 
ornamental forms of this family of fossils. 
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1. Cyatliocrinus oryatissimnsj n. s. — Pelvic plates five, pentagonal; costalsflvc? some* 
what hcptagonal ; scapulars hexagonal. Arms in part proceeding from the scapula', and divid- 
ing and subdividing into hand and finger joints, which are tentaculated. Column somewhat 
pentangular above, becoming rounded, and the joints increasing in thickness below. 

2, 3, 4 and 5. Portions of the column nearer the base. 

This fossil occurs only in a liinited^stratum, upon the shore of Lake Erie, in the town of 
Portland. Some fragments of columns were first found on the shore near Eighteen-mile 
creek ; subsequently a larger number were found farther up the lake, and finally these were 
traqcd to the original stratum which is not more than six inches thick, and thinning out in 
every direction within five feet of the centre. This stratum is composed almost entirely of 
the columns of this fossil, closely packed together. They appear to have flourished in great 
numbers in this favored spot, and to have been swept down suddenly, the whole forest 
becoming inundated by a deposit of mud. 

From the immense numbers of columns and the fragments of the superior extremity, there 
must have been several hundred individuals living in this small space, and so suddenly and 
completely wcre*they overwhelmed that not a fragment appears to have escaped. 
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Localities of Superposition . ■' , 

Tile junction of this group with the one above is nowhere so well denned as the ihstances 
already illustrated, T*he terminating mass of the Portage group is usually a heavy thick- 
bedded sandstone, marked by the presence of vertical fucoids. Above this we find shales 
and bhaly sandstones, differing in some degree from those below, and manifesting the presence 
of Delthyris and Atrypa. 

The channel find lateral streams of the Genesee above Portage present a continuation of the 
series almost completely. The order is illustrated in the section passing through Allegany 
county (PI. xi.). The Portage sandstone is succeeded by olive shaly sandstone and shale, 
and this by black micaceous slaty shale, with septaria ; to this follow shales and coarse sand- 
stones, with fossils of the Chemung group. 

On Lake Erie the thick-beuded sandstone terminating the Portage group is succeeded by 
coarse shales containing fossils of the Chemung group. This junction may be traced south 
of Laona. Again, on the Chautauque creek the sandstone is scarcely defined, and there is 
little change in lithological characters from one to the other. 

At many intermediate points the change here indicated can be readily observed, but the 
absolute contact of the two groups is rarely visible. $ 

The greatest development of this group, and the point where it is most distinctly sepa- 
rated from the next above, is on the Genesee river. Although it is obviously marked farther 
east, there does not everywhere occur the thick-bedded sandstone at the termination ; and it 
would appear from the investigations in the Third District, that there are not the distinctive 
characters in ihe fossils which arc so prominent throughout the western part of the State. 
.Again, as we approach the western limit of the State, we do not find the distinctive features of 
the two groups so well marked. The lower part of the Chemung containing fossils typical 
of that group, possesses more of the lithological nature of the Portage group than it docs 
farther east. Still farther west, where I have examined these rocks, in Ohio and Indiana, 
there is a closer resemblance in the lithological nature of the strata of the two groups, and 
the change is attended by a great diminution in ‘the number of fossils in the higher one. In 
this part of the country, no distinction has been made between different parts of the mass ; 
neither is it there of much practical importance. 

The facts in relation to this group, and its connection with the one above, are not peculiar 
to these, but appertain more or less to all our sedimentary deposits. The distinction, therefore, 
between groups where the whole series is sedimentary, cannot be relied upon over extensive 
districts ; and all such subdivisions can be considered no more than those of convenience, which 
m some places arc strongly marked and readily identified, while in others the lines of de-£ 
marcation are obscure, and the distinguishing characters fail in a greater or* less degree. '1 

Whenever we have an opportunity of comparing a complete tabular list of the fossils^ with 
their geographical distribution, we shall find, that, what in one portion of the country are 
limited in their stratigraphicai range, are nevertheless in othe^|^ccs n&t thug restricted : 
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and we shall do well to bear in mind, what has been before remarked, that the conditions of 
the ocean bed and the nature of the sedimentary deposits has greatly influenced the character 
of the organic forms. It may thus happen that the fossils so typical of the Chemung group 
commenced their existence in the eastern part of Ncw-York much earlier than in the western 
part; and, therefore, the strata equivalent in age to the Portage group may there contain 
fossils which at the west appear only at a later period. 
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Fall creek , near Ithaca. Prom a sketch by Mrs. Hall. 


Ithaca Group. 

In the annual reports, this name was adopted for designating the highly fossiliferous shales 
and shaly sandstones, so well developed at the inclined plane of the railroad, and on the Cas- 
cadilla and Fall creeks, near Ithaca. Subsequently an examination of the highly fossilife- 
rous strata along the Chemung river, and particularly in Chemung county, resulted in the 
adoption of that name as designating this portion of the system. 

Succeeding examinations satisfied me of the identity of the formations at Ithaca with those 
of Chemung, and this opinion was advanced in the annual report of 1841. 

The reasons for merging the two in one, were stated to be the impossibility of identifying 
them as distinct by any characteristic fossils. The same opinion is still entertained, after a 
full examination of the strata, and a comparison of the fossils collected here and elsewhere in 
well authenticated localities of the Chemung. There is scarcely a fossil known at Ithaca, 
which is not found at numerous other localities ; though it is true, not only of Ithaca but of 
many other places, that some of the fossils are confined to the single locality in which they 
occur. 

By careful and extended examination, the Chemung group may be subdivided locally, where 
it is most perfectly developed ; but these ^divisions will hold good only over small districts of 
country, position and lithological character having had much effect in producing these dis- 
tinctions dependant on fossils. # Examples of this kind will be noticed under the description of 
fossils. 


CHEMUNG GROUP. 


251 


in. 



Chemung Narrows, From a sketch by Mrs. IIall. 


28. CHEMUNG GROUP. 

Including* the Ithaca and Chemung groups of the Annual Reports. 

(No. 9 of the Pennsylvania Survey.) 

[See section, Plate VII., and It of woodcut, page 27.] 

This group consists of a highly fossiliferous series of shales and thin-bedded sandAStones, 
sometimes in well-defined and distinct courses, and an infinite variety resulting from the ad- 
mixture of the two ingredients. Pxcept in a few localities, there is no very strongly marked 
line of division between this group and the one below. The distinction consists in the pre- 
sence of numerous fossils and the coarser grained sandstones, which are usually more impure 
from argillaceous admixture than those below. Its lithological characters, however, are va- 
riable , and though well marked across a single line of section from north to south, still another 
at a short distance east or west of this presents considerable variation. 

These rocks, however, can everywhere be described as a scries of thin-bedded sandstones 
or flagstones with intervening shales, and frequently beds of impure limestone resulting from 
the aggregation^ organic remains. The whole series weathers to a brownish olive, and even 
the deeper green of the shales assumes this hue. 

The shales vary in color from a deep black to olive and gree/i, with every grade and mixture 
of these. The jand stones arc often brownish grey or olive, and sometimes light grey. More 
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generally, however, there is a linge of green or olive pervading these strata. Towards the 
upper part of the group, in many places, there is a tendency to conglomerate ; and in a few 
localities the mass becomes a well-characterized puddingstone, still retaining the fossils of the 
shales and sandstones. This conglomerate nowhere attains sufficient thickness or importance 
to merit a distinct description ; but in hasty observations it may sometimes lead to erroneous 
inferences, since it resembles in many respects the distinct and well-defined conglomerate 
which rests upon this group in the western part of the State, but which is totally distinct from 
the same. 

Many of the shaly sandstones and shales of this group are highly micaceous ; and towards 
the upper part of the whole, the shales are reddish, coarse and fissile, with much mica in 
small glimmering scales. There is also in these shales a slight change in the character of 
the prevailing organic forms. 

From being well developed along the Chemung river at numerous localities, and particularly 
at the point represented in the woodcut at the head of the group, this name has been adopted 
for its designation. 

These strata rise to the south from the Portage group, forming the higher elevations of the 
southern counties, and covering nearly the whole surface of the same. The greatest elevation 
of these hills is about 2500 feet above tide water, and from 600 to 1000 feet above the deepest 
valleys of the surrounding country. 

The outline section crossing this part of the State from east to west (PL 12), will give an 
idea of the general contour of the surface. The deep valleys are bounded by abrupt hills, 
while the surface between them is, for the most part, but moderately undulating. This feature 
of the surface is entirely due to denudation, the valleys being all produced by this cause, and 
the slight undulations in the strata have scarcely affected the surface in any perceptible man- 
ner. The evidence of the denuding action is often plainly visible in some of the harder strata, 
but the perishable nature of most of them has obliterated all traces of this kind. An inspec- 
tion of the sections crossing these counties in p north and south direction (Plates 9, 10, 11 
and 12, as well as the outline section), where the comparative elevations are given, will suffice 
to give, an impression of the vast amount of material removed. The outliers of conglomerate 
resting on some of the higher hills of this group also prove the same fact, and show how 
powerfully and effectually this agency has operated. An inspection of the map also shows 
numerous points of the same, often with broad and deep valleys between 4 them. In the val- 
leys in this group are some of the highest lakes in the country ; these will be noticed in 
another place, with their elevations. 

The numberless natural sections along the deep ravines and river channels afford good 
opportunities of studying this group in all its various developments throughout the district. 
In many situations, its relations to the groups below can be distinctly traced in an almost 
continual line of section from the Hamilton group upwards. Its relations "with the rocks 
above it are not so clearly seen in many localities within the State, but they are sufficiently 
so for satisfactory investigation, and localities beyond the limits of the State present the same 
order in the most conclusive maimer. * 
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The lower beds of this group are well exposed a little south of the head of Seneca and 
Cayuga lakes, and at some distance above their level. The broken margins of the northern 
escarpments, along the whole extent of the district, present good exhibitions of the same ; 
while the water courses along the southern border of the State expose the higher beds, and 
their connection with the rock next above. 

This group requires to be studied at several localities, in order to understand the variations 
in lithological and other characters which it undergoes in its extension westward, as well as in 
passing southward toward the upper termination of the same. 

Along the eastern margin of the district the strata arc, as a whole, darker colored, with 
more frequent intermixtures of the shales and sandstones, which less often appear in distinct 
and well-defined beds. The shales are of a dark olive color, and the same for the most part 
pervades the sandy strata, and it is only toward the southern border of the State that well- 
defined courses of black shale arc found. As we go westward, this character continues in a 
greater or less degree, and there is little change along the sections from the head of Seneca 
and Crooked lakes southward. 

On the Genesee river we find the limits of the products belter defined ; the shale often in 
thick beds, of a bright green color, and scarcely interrupted by sandy layers. The sandstones 
at the same time are purer and of a lighter color than those farther east, and less intermixed 
with shaly matter. Several subdivisions can be recognized along this river, which, however, 
are not as clearly defined elsewhere. 

The following section presents the order and character of strata in this line of section : 


113. 



I . Portage sandstone. 2. Olive shaly sandstone. 3 Black slaty shale, with srptaria. 4. Green shale, with grey sandstone. 
5. Grey and olive shales and shaly sandstones. 6. Old Red sandstone. 7. Diagonally laminated sandstone and 
conglomerate. 


On going westward from the Genesee river, there appears to be a constant augmentation in 
the quantity of the gfeen shale, which is often the predominating rock ; though from weathering 
to an olive color, it does not always appear as distinctly. The sandstone strata become less 
perfectly defined in general ; though in several places in Cattaraugus county there arc some 
thick masses of greenish grey sandstone, very durable, and readily quarried into large blocks. 

In the ravines in Chautauque county, extending toward Lake Erie, the shale still retains 
its green color ; the sandstones are for the most part .thinly laminated, and partake of the color 
of the surrounding shale. The dark olive sandstones, like those of Painted-post and other 
places in Steuben county, which are thick and important masses,* are recognized in Chautauque 
county only as thin layers of brownish sandy shale containing the same fossils as farther cast. 
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This thinning out of some portions of the group is not fully compensated by increase of some 
other parts, (the green shale ;) and there is an evident diminution in thickness, and a constantly 
decreasing number of fossils, many species which are common farther east having disappeared, 
while scarcely any new forms are seen. Fossils, however, are numerous in many localities, 
and the same general appearance in their manner of aggregation and imbedding is preserved 
throughout. 

Besides the general diminution of sandy matter and the absence of the brownish sandstones, 
the red sandy micaceous shales have not been recognized ; and they are nowhere visible in 
the ravines west of the Genesee river, so far as observed. 

'The frequent alternations of shales and sandstones, the interlamination and mixture, all 
prove the operation of similar causes as in the group below. Although there is scarcely any 
definable difference in the products of the two, yet we see an immense increase in the number 
of species and individuals of organic forms. Judging, therefore, both from the condition of 
the deposition and the nature of the organic forms of the two, the lower part of the Portage 
group was deposited in a deeper ocean ; and although there were numerous oscillations toward 
the conclusion of the period, yet the conditions favorable to the production of numerous 
species of shells did not supervene till after the final deposition of the Portage sandstones. 
These remarks apply to the Fourth District ; how far they are applicable farther east, I am 
unable to decide. It is very clear, however, that as we progress westward there is a dimi- 
nution of the Avicula, Cypricardia and allied forms, while the Brachiopodous fossils are at 
first more abundant, and finally themselves diminish also. It is also equally plain that the 
origin of the materials of this deposition was to the east of central New-York, and, probably, 
to the southeast, as is evidenced by the thinning of the deposits, and the diminution of sandy 
strata at the west. The increase of shaly strata in the same direction, which finally dimi- 
nish also, proves the same ; for this being longer suspended, was transported beyond the sand. 
We have here a corroboration of the same view as presented under the Hamilton group, viz. 
a position in eastern New-York, near the margin of this ancient sea, while towards the south- 
west we approach that part of more profound depth and greater distance from shore. The 
evidence continues throughout the Hamilton, Portage and Chemung groups ; for in all these, 
and the intermediate beds of shale and limestone, we find a constant diminution southwesterly. 

There is also another fact of the same import, viz: In eastern New-York we find, both 
in the Hamilton and Chemung groups, specimens of land plants, or suqh at least as did not 
grow beneath an ocean. These are rare in central New-York, one or two fragments only 
having been found ; and at the southwestern part of the State, and in Ohio, I have seen nothing 
of similar character. The inference naturally follows, that these were derived from land on 
the eastern margin of this ocean ; and that some fragments floated westward, and were depo- 
sited with the sand and mud. Many of the thin sandy lamina; throughout the district are 
often almost completely covered with sfnall fragments of carbonaceous matter, apparently 
derived from terrene vegetation. These seem to have been comminuted fragments of vege- 
tables brought down by streams from the continent or islands on the east, and being spread 
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evenly over the surface of the water, were distributed widely, and deposited with the sand and 
mud. Similar deposits are going on in the lakes and in the bays of the ocean at the present 
time, and it is a common occurrence to sec the water of cither covered with a thin scum of 
comminuted particles of wood, extending for great distances. These appearances upon the 
strata in Nevv-York are seen in Ohio, specimens from the two being scarcely distinguishable. 

All facts of this kind are interesting, as showing an approach to that period when terrene 
vegetation flourished on a grand scale, and in its destruction gave origin to the great coal 
measures of the United States. Throughout all the lower rocks of the Nevv-York system, 
there is no evidence of terrene vegetation, and consequently no proximity to coal-bearing 
strata, and it is only subsequently to the deposition of all the limestone formations of this 
system that this kind of vegetation appears. 

The character of strata and materials composing the Chemung group can he illustrated by 
a section or two, much better than by description. Hundreds of sections of the vertical cliffs 
have been noted, but as they present little variation, a repetition would not be instructive. 
The following is a section of the cliff at Chemung Narrows, from above downwards : 

F®et. Inches. 


1. Fissile olive shale, with Aviculai 15 0 

2. Compact shale, with Cyathophylli and other corals 0 6 

3. Compact shale, with thin courses of sandstone separated by seams of shale. 13 0 

4. Greenish grey sandstone, with seams of shale 10 0 

5. Greenish grey sandstone, with the weathered edges stained by oxide of 

manganese and iron 7 0 

6. Shale and sandstone, with Avicul®, Atryp®, and other fossils 5 0 

7. Soft greenish olive shale — 3 0 

8. Compact sandy shale, with fossils 2 0 

9. Shale in three distinct courses of 2, 4, and 6 feet 12 0 

10. Corallines 0 2 

* 

11. Olive shale, with abundance of fossils..- 3 0 

12. Compact shaly sandstone 2 6 

13. Shale with thin layers of sandstone, containing abundance of fossils 6 0 

14. Concretionary sandstone 3 0 

15. Shale with thin layers of sandstone 8 0 

16. Below this"to level of river, the character of rock not ascertained 14 0 


This may be considered a specimen section, and gives the general character of the rocks of 
the group in other places. The fossils of this place are chiefly Avicula pecteniformis , Stro- 
phomena membranacea, S .inter strialis , Orthis interlineata, Delthyris prolata y Atrypa aspera. 

Another scctiorf at Painted-post, in a different pan of the group, presents the following 
alternations from above downwards : 
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Fe«t. laches. 


1. Sandstone, becoming shale farther south 6 0 

2. Concretionary strata of shale and sandstone .* 5 0 

3. Sandstone 1 0 

4 . Shale, olive or brownish, and fissile - 5 0 

5. Sandstone 1 0 

6. Shale similar to No. 4 6 0 

7. Thin stratum of sandstone. * 

8. Shale 4 0 

9. Greyish olive sandstone 6 to 20 inches thick, running out and again re- 

appearing. 

10. Shale 4 0 

1 1. Brownish olive sandstone 3 0 

12. Shale, olive and greenish 2 0 

1 3. Sandstone and interlaminated shale 2 0 

14. Shale - 7 0 

15. Sandstone in thin layers 3 0 

1G. Shale — — 7 6 

17. Sandstone in thin layers 5 6 

18. Shale.. 3 0 

19. Sandstone in thin layers 2 0 

20. Shale 2 0 


The fossils at this place are Cypricardia , Avicula spinigera, Delthyris , Orthis , 

large numbers of Orthis unguiculus, Orbicula f J*oxonc.ma , Ten/acuhtes, 6cc. Scarcely a 
fossil is common to the two localities, though the lithological character is in a great degree 
similar. Both the sli des and sandstones arc more deeply colored than at Chemung Narrows. 

These sections arc given from points where every inch can be measured, and consequently 
there is no error respecting thickness or character ; and as the whole is seen in connection, 
there, is no repetition of the same strata. At other places similar sections show some variation 
from these in lithological characters, and also a considerable difference in the species of fossils 
which the strata contain. Wc often find, in an exposed cliff of a few hundred feet extent, that 
several of the sandy strata thin out, sometimes reappearing, though often not again seen. 
Such changes on a small scale are the same which the whole group undergoes in its western 
extension, the evidences of which are already given. 

Diagonal lamination , and structure of strata. — The shaly strata of this group appear 
to have been quietly deposited in the bed of the ocean, as we should naturally suppose of a 
mass having its origin eastward. The sandy strata arc constantly diminishing and disappearing, 
and they present various interesting phenomena of diagonal deposition, inlprlamination, and 
intermixture of shaly matter. The sand has evidently often been deposited at intervals, being 
pushed along over the bottom covering a previously^ inclined surface; and this has been fre- 
quently repeated. This character becomes more marked towards the wesj, where nearly all 
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the strata present liqes of ^diagonal deposition. Thil structure has been before illustrated, 
under Medina sandstojrc 'a^djportage £roup. 4 

Concretions, and ebneretionary structure of strata. — In the shales of the lower part of the 
group, well defined concretions frequently occur in great numbers. These arc hig^y cal- 
careous, and present the common appearance of those in the groups below, being divided by 
seams of crystalline calcareous matter, and contain cavities often partially filled with bitumen. 
* ’ ToWards the higher stratp of the group, the shaly sandstone often "becomes concretionary, 
Ag laminae folding entirely or partially around a nucleus. T^|e present various degrees, 
^>efn§S*ften nearly spherical, ahd becoming less and less perfect, till they present only strong 
*Mid abrupt undulations in, the laminas of the stratum.. Such structure usually occurs in the 
mfcaceous shaly sandstone, and more strongly marked when such a stratum passes into shale. 

The following section, near Painted-post, illustrates this structure : 


113. 



Concretionary strata of shaly sandstone. 


A similar structure is observable in the exposed cliff at Chemung narrows, and near El* 
mira. The laminae of these concretionary masses preserve the same lines of divisions where 
the strata are plain, and they separate readily.* 

Spheroidal desquamation. — Fragments of the sandstone, of some parts of this group, after 
weathering upon the surface, desquamate in concentric laminae to the depth of the weathering. 
This seems due to partial decomposition, which causes the separation, and obliterates the 
lines of deposition. The blow of a hammer will often separate these concentric layers to the 
thickness of an irich, while the apparent nucleus presents a different color, and the parallel 
lamination of the mass is often visible. The influence of the weathering is very perceptible* 
and is evidently the^ause of the separation. 

Ripple-marks . — The thin-bedded sandstones and sandy shales of this group are often 
ripplemarked ; but from the frangible nature of the strata, it is not often easy to preserve them. 
The following woodcut is from a beautiful specimen, from Chautauquc county, where the 
undulations of thq ripple are perfectly preserved : * 


♦‘TheaC separated laminae form large troughs, bowls, etc., which are frequently used in this part of the country as substi- 
tutes fur more perishable articles of the kind. At a.fa,fnB*hquse, I have seen them used for wash-hand basins; and in othsr 
a^dttglfryard fowjt feeding from similar forms. 


places, I have seen the'Swine 

[Geo*. 4lh Dist.] 
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This structure has been before explained as giving evidence of shallow water, and the 
evidences exist in all the strata of the district which are composed of sand, or sand and clay 
intermixed, from the Medina sandstone upwards. In the purely argillaceous and calcareous 
strata, these markings are not seen. 

In many places the rippled sandstones alternate with shale, presenting a very interesting 
appearance. The edges of the sandstone are undulating, while those of the shale are horizon- 
tal, and this is repeated several times in succession. The following section, from the banks 
.of the creek above Lodi in Cattaraugus county, illustrates this structure : 

H 5. 



Section of vertical cliff on Cattaraugus creek , 

i 

1, 3, 5. cHorizont&lly stratified shale, 

2, 4, 6. Undulating, arenaceous strata. 


4 

Localities . — There is scarcely a ravine, or bank of a river or stream ir^the southern range 
of counties, where the rocks of this group are not exposed ; therc^pp localities for examination 
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arc almost innumerable. sphere* are a -few points, however, where observations can be much- 
better made than at olJft^J&d where *tbe different characters Qjf th^ocks and their contained 
fossils can be more. readily examined. 

Along the eastern side of the district, the Inclined' plane of the Railroad at Ithaca* and the 
Cascadilla and Fall fcreeks are the best localities for the lower part of the group. ‘Farther 
south, the banks of Cayuta creek, and the lateral ravines joining the same, Offer good exjJ6- 
surcs of the middle and higher parts of the group, with numerous fossils not seeirat the mire 
northern localities. v . - * 

jjp At the Chemung (see sketch at the head of the group), in the town of Chemung, 

there is a very good exposure at a cliff upon the river bank, and the artificial excavation* for a 
. ipad has much increased the value of this locality. Some of the quarries near Elmira^arc of 
interest, but the exposures extend only to a few feet in depth. The hills in the vicinity of 
Rath offer many interesting localities, and some fossils not elsewhere seen. At Painted-post, 
along the excavation of the Blossburgh railroad, the strata are well exposed, and contain nu- 
merous fossils. This is one of the most interesting localities in that part of the State, and 
presents* some features.of the .Strata not so well exposed elsewhere. 

On the Genesee- river, and in the banks of its tributary streams, there arc several points of 
great interest. The most northerly of these is Cancadea creek, where there is a great ex- 
posure of green shale, with sandstones towards its termination. . At Rockville on Black creek, 
there is an exposure of green shale, becoming olive on exposure, which contains an abundance 
of organic remains, and among these are several which have not been seen at any other lo- 
cality. In the creek at Hull’s mills near Angelica, there is a good exposure of shale and 
sandstones with some fossils. At Hobbieville and Phillipsburgh, a few miles farther south, 
we find an association of strata very similar to those of Rockville, and many of the same 
fossils, together with numerous other species. This neighborhood is one of the most prolific 
localities of fossils in the group, Farther south, at Vandcmark’s creek, some t)f the higher 
strata, loaded with a large Deltliyris, are well exposed, and line specimens can be obtained. 
At Wellsville, a few miles south of the latter point, the rocks of this group terminate, and are 
succeeded fiy some thin ferruginous strata of the Old Red sandstone, and this again by grey 
diagonally laminated sandstone and conglomerate. 

In Cattaraugus county, there arc good opportunities of examining the strata, at Bailey’s in 
the town of Leon* two or three localities near Cadiz, and in the southern part of Great-valley. 
The ravines on the south side of the Allegany expose the strata in numerous places, but tharc 
are few points where fossils can be obtained. 

In Chautauque county, the deep raving of Chaulauque creek affords the best opportunity of 
investigating the rocks of this group, which there contain numerous fossils. The outlet of 
Chautauque lake.at Dexterville also affords a'gopd opportunity of examining the strata, which 
in some parts are loaded with fossils. 

The localities enumerated are sufficient for a thorough investigation of the group ; those!* 
upon the Qpncsee-ralone* afford a very good exposure for a single line of section, but, as before 
remarked, 'there are many variations of character in an east and west direction, which present 
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Miew and interesting features. The differences in the character, b^th Of strata and of fossils, 
oft which subdivisions raajr, be founded, will appear after an exi&ftiatwi of these localities. 

Thickness . — This group, in the eastern part of the district, can scarcely be less than 1500 
feet thick. This thickness is estimated from the dip over p distance of*thirty or forty miles, 
and the height of the hills towards the southern boundary of the State, which rise to eight 
hundred feet above the valleys. 

The summit of the Portagejproup, on the Genesee river, is less than 1200 Jpet above tide 
water, and the lowest passes in the hills south of this, occupied by the Chemung group, arg^ 
from*15(£0 to 2000 feet above tide water. The highest bills toward the south part of tl^e 
State^gre scarcely less than 2500 feet above tide water, showing a difference of oleyatiojj 
between the two groups of 1300 feet. Allowing for undulations, which render the dip 
lar, the whole thickness is above 1500 feet. At the western limit of the State the group, has 
evidently thinned to a considerable degree, though no good opportunities of measuring were 
presented. When examined beyond the limits of the State, the evidence of its diminution 
becomes more apparent ; and when we go as far as Indiana, the whole of this group and the 
Portage is embraced in a thickness of less than 400 fee?. Still farther west, it is- very pro- 
bable that they have disappeared altogether. 


Mineral contents of the group. — There is little of interest throughout the whole extent of 
this group. Some of the septaria present the same minerals as those in groups below. Iron 
pyrites often takes the place of fossils, and carbonate of iron is very commonly found replacing 
the stems of crinoidea and some other fossils. This mineral become? more abundant in the 
upper part of the group, and is rarely seen in the lower part. The decomposition of the rocks 
gives rise to the sulphates of iron and alumina, showing the presence of iron pyrites very 
universally diffused. The strata are often stained by the oxide of manganese, and the pro- 
duction ofwadd in many places proves its occurrence in the strata in considerable proportion. 


Springs . — The same remarks apply to that portion of country occupied by this group of 
• rocks as the last. When covered by forests, the surface is well watered by perennial springs 
and streams in great numbers. As the improvements progress, the wood is gradually cut from 
the higher grounds and the broad sloping hill-sides ; the surface being thus laid open to the 
direct rays of the sun, many of .the springs fail, and the small streams are dried up. The, 
present system of clearing the country, and the wanton destruction of the forests, will even- 
tually produce serious evils,' in the want of water; and the inhabitants should remember, that 
unless they obey the laws of nature in this respect, their sins will be visited upon their chil- 
dren, and they will be driven out, and a stronger shall possess the land. This subject will be 
farther noticed under the chapter on agriculture. 


Agricultural characters..— The soil resulting from the decomposition of the rocks of this 
$roup is a compact clayey loam, which, with thc,gfeat abundance of angular fragments of the 
lock, gives it the character which is termed “flat gravel” The soil of the valleys, particu- 
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larly of the larger and^eeper ones, consists ef a large admixture of northern materials, among 
which may be recogniicd the pebbles of the different limestone^ and of the Mcdinabsandstonc. 
Sometimes pebbles of the harder strata of the Tludson-rivcr group occur with these, and ij, is 
probable also th^t some of the limestone pebbles may be of the lower limestones north of Lake 
Ontario and of the Mohawk valley ,*ahhough they are not distinguishable by their fossils, being 
usually worn very small. 

These circumstances often cause a contrast in the productions of the neighborhood ; th^ 
valleys, from%ie calcareous nature of the soil, being good wheat lands, while that of the hills 
beyond the influence of northern drift is unfit for growing wheat after the first few years from 
its clearing, unless .properly manured. This soil, from its compact nature, is better adapted 
tb grazing than to grain-growing, and this adaptation is beginning to bo well undfcrstopd^ 

Organic. Remains of the Chemung Group. 

The rocks of this group abound in fossils, presenting a great variety of forms of the same 
genera. In the Fourth' District, few forms known in the Hamilton group extend into the 
Chemung. Species of the Bracluopoda are almost equally numerous with the Hamilton 
group, while Avicuta arc much more abundant both in species and individuals. The species 
and individuals of Nucula and Cypricardia , and some others, are about equally numerous in 
both groups. Trilobites are rare, and there are but few species of coralline fossils. 

The fossils are often very unequally distributed through the strata ; localities being found 
where few or almost no fossils can be obtained, and again the strata are completely charged 
witli them. Different localities also often present a great abundance of certain forms which 
arc rare in others. 

The green sandy shales of Rockville and Phillipsburgh contain a great abundance of fossils, 
mostly of Avicula , Lima, Cypricardia .and Inoceramus, while De/thyris and Airy pa are 
much less cofttmon. Again, the dark sandstones and sandy shales of Painted-post, Jasper, 
Troupsbur^h and Dextcrvillc, contain myriads of the little Orthis ungviculus , and large bom- 
bers of Dctlhyris, Atrypa , and more rarely Avicula. At Chemung narrows, several species 
of Avicula , with large numbers of Atrypa and Slrophomena , are found, with very few of the 
fossils of the localities before noticed. Scarcely a locality abounding in fossils can be exa- 
mined, but some new form will be discovered. In this respect this group offers a contrast 
with the Hamilton, winch, where well developed, will yield nearly all the known fossils in a 
single line of section. This remark applies to the Fourth District, though changes are mani- 
fested farther east. *■ 

In the following woodcuts, the fossils are grouped principally according to the generic re- 
lations, A n d tfiey embrace the greater number of forrffs which have been- seen in the district.* 


• A large number of these will not appear in this place, but may be found in the forthcoming volume on the Palaeontoloj 
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Some that could not he satisfactorily determined, and some others which have been figured in 
the Report of the Third District, are not here presented. 4 \ 

As just before stated, the remains of Crustacea are rare in this group, which in this respect 
contrasts with the Hamilton, where, although there are few species, still they are abundantly 
distributed. The head of Calymejie Bufo , and the tail of > Dipleura Dekayi , have both been 
seen not far from Ithaca. 

I he following illustration is the only perfect Irilobitc found in this group in the Fourth 
District: 

1 1 r v V 

(' alymene nupera , n.s. — General formeiongated, 
sides parallel; head thrce-lobcd, middle lobe largest, 
and much extended anteriorly ; articulations of the 
abdomen eleven, of the tail ? Eyes like those of C. 
Bufo , but less prominent. 

This fossil resembles the C. Ircvis of Phillips, 
Puhmzoic Fossils , pi. 55, fig. 250. 

Locality — Chemung creek. 

Among the Avicula*, the first two figures are typical of that part of the group about Che- 
mung Narrows and several places in that county, and of the strata holding the same position 
in other places. The two next figures are -of species marking the brownish sandstones at 
Painted-post, Jasper, and other localities holding the same position in the group. 
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I ujpl V. Avicula pecteuiforuiia. 


3. Avicula fongiapinu. 


4. Avjcula spinigera 


CHEMUrU cntoup. ”* 26:> 

1. Avicula prcteiiiformis, n.s. — Plano-convex; upper valve flat, surface (except the wings) 
plain or with fine concentric stria?; posterior wing with strong elevated radiating ribs; an- 
terior wing acute, with a fold ; lower valve slightly donvex, surface and posterior wing marked 
by strong radii or ribs of unequal size, which become obsolete or undulating toward the margin ; 
anterior wing with a single strong fold, and finer radii ; posterior wing large, and extending 
into an obtuse angle beyond the margin of the shell. 

The flat plain upper valve, and the unequal ribs which become obsolete toward the margin 
of the lower *Wvc, are distinguishing characters of this shell. 

Localities — Chemung narrows ; Cayuta creek. 

3. Avicula longi spina, n.s. — Obliquely subovate or elliptical, convex; surface ^marked 
by concentric lines ; beak prominent, extending above the hinge line ; anterior mar^jscarcely 

■- produced into a wing, but slightly extended in a curve beyond a deep, fold ; posterior wing 
. very small, and suddenly extended into a long spine. 

'/ From tlu; convexity of the shell, the wing and spine are usually covered, which rtiay lead 
-to mistaking the fossil. It is not uncommon. 

Localities — Painted-post; Jasper; Oassadaga lake. 

4. Avicula spinigera (Conrad, Jour. Acad. Nat. Sci., Vol. 8, p. 237, pi. 12, fig. 3). — < 

• Obliquely subovate, with concentric lines and wrinkles ; anterior wing short, obtuse ; posterior 

wing Small, suddenly produced into a long slender spine. 

The spine is often broken oil' in removing the rock from around the shell, but some portion 
‘ of it can always be seen. In this species the spine is less parallel to the direction of the 
shell, which is also smaller than No. 3 ; both often occurring together. 

’• localities — Painted-post; Jasper; Chemung. 
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,1, a and b. Avicula Damnoniensis. (Sowerby in Geol. Trans., Nfew series, vol. 5, pi. 33^ 
fig. 22.* Phillips, Palaozoic Fossils , pi. 23, figs. 90, 91, 92.) — Fig. 1 is the usual form; 
d, a shorter variety ; and b, a Specimen .compressed so that the wing is scarcely perceptibly. 
*• In these specimens, which arp fromlhe soft green shale of Steuben county, the longitudinal 
^§teiatioig are not visible ; though in specimens from other localities, they are distinct 
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2. Avicula acanthoptcra, n. s. — - Obliquely ovate, with a small $eute anterior wing ; the 
posterior wing ending in an acute spine, which extends as far as a line parallel with the pos- 
terior margin of the shell. Locality , Phillipsburgh. 


The following forms arc found in the green and olive shales and slialy sandstones of Rock- 
ville and Phillipsburgh on the (Jcnesec, and they are the prevailing fossils. They are all 
entirely distinct in form, and in the style of marking upon the surface. 



1. Fterinea? Huliurhicularib. 4. Pecten cunrcllatus. 7. Pecteti? striatus 10. Limagluber. 

2. Prcteii duplicating ft. Avicula? Mgnata. U. Pecten 7 crenulatus. ' 11. Lima ohsoleta. 

3. Lima ruga’htriata. 0. Pec tan 7 couvexus. 9. Pecten ? dolabriformh. 


1. Ptcruua f $uporhiculari$, n. s. — Suborbiculur, or broadly scmi-elliptical ; surface 

marked by numerous, somewhat undulating ribs, winch alternate with smaller oges toward the 
margin; ribs crossed by concentric wrinkles, producing a rugose surface scarcely 

distinct ; hinge line angulated at the extremities. 

Locality — Hobbievillc, Allegany county. 

■> >i 

2. Pccten duplicatus , n. s.~ Ovate-orbicular, equilateral, convex above ; cars small, ne&rly 
equal ; su^cc marked by numerous radiating ribs, which are plain abovo, and equally can- 
cellated by concentric lines, but becoming uniformly duplicate and rugose toward the base. 

This fossil is readily distinguished by its great breadth and the duplicate rugepe striae. It 
bears some resemblance to P. plica ta , Sowerby. * 

Locality— Pfifllipsburgh, Allegany county .• 

3. Lima rugastriata , n. s. — Oblong, obliquely ovate, moderately convex ; ears small, not 
very distinct from the shed ; surface with strong radiating stria;, which augment toward the 

^>asc, and are crossed by elevated undulating lamella;, giving the surface a rugose anoearance. .. 

which is visible in the enlarged portion. „ 

^g^-Localiti^s — Rockville ; Hobbieville, Allegany county. ‘ 
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4. Pecten cancellatus t n. s. — Obliquely ovate; ears small, distinct, posterior one rather 
strongly plicated ; (left valve) surface evenly cancellated by fine radiating and concentric 
lines. 

In form this shell resembles the last, but the striae are more even, and never rugose ; the 
form of the posterior wing is likewise different. 

Locality — Phillipsburgh, Allegany county. 

5. Avicu signata , n. s. — Obliquely sub-ovate ; cars small, distinct, posterior one acute ; 
surface marked by sharp concentric lines or lamella;, which give the shell a peculiar aspect.* 

Locality — Rockville, Allegany county. 

6. Pecten? convexus , n. s. — Orbicular, very convex; beak much elevated above the hinge 
line ; surface marked by radiating striae, which arc crossed by concentric undulating lines, 
giving the shell a very pretty appearance. 

This fossil is readily distinguished by its great convexity and orbicular form. 

Locality — Rockville, Allegany county. 

7. Pecten striatus , n. s. — Erect, ovate ; cars small, nearly equal ; shell moderately con- 
vex, surface finely and evenly c overed with radiating stria*. 

This differs from all the others in the fine, even, radiating stria;. 

Locality — Painted-post, Steuben county, in brownish sandstone. 

8. Pecten? crenulalus , n. s. — Obliquely sub-ovate; posterior wing extending down the 
side of the shell more. than half way to the base ; anterior wing short ; hinge line crenulated ; 
surface of the shell faintly marked by obsolete, radiating and concentric lines. 

Locality — Rockville, Allegany county. 

9. Pect$n? dolabriformis. — Obliquely suborbicular, moderately convex ; ears small, pos- 
terior one jjteply angulated y beak a little elevated above the hinge line ; surface marked by 
fine radiating and concentric striae. 

This shell somewhat resembles No, 0, but is much less convex, more oblique, and the pro- 
portion of the ears different. 

Locality — Phillipsburgh, Allegany county. 

• • 

10. Lima glaber , n. s. — Erect, oblong-ovate; hinge line very short; ears small; shell 
very glabrous, with a few concentric, scarcely visible undulations. 

The distinguishing character of this shell is its elongated form, its narrowness just below 
the hinge line, and the very glabrous 'surface. 

Locality — PhiUipsburgh, Allegany county. 

11. htima? obsolftla. — Somewhat obliquely ovate ; slightly convex ; surface faintly marked 
by concentric lines, which are stronger upon the ears ; hinge line crenulated. This fossil is 
referred, with dovbt, to the genus XSma 7 the hinge being crenulated. 

Locality — Phillipsburgh, Allegany county. « 
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F Among the Brachiopoda, the following hare been selected as most characteristic of the 
group, though* there are other species, perhaps, equally numerous. 



]• Strophomena nervosa. 3. Strophomena arctostriata. 5 a, b, c, Strophomena interatrialis. 

2. Strophomena bifurcata. 4. Strophomena pectinacea. 


1. Strophomena nervosa, n. s. — Semicircular, with the hinge ljne greatly extended, forming 
a spine-like prolongation ; surface marked by undulating, nerve-like striae, which augment in 
number toward the margin, and between wEich are finer striae. 

1 a. An enlarged portion of the shell. The shell resembles tlife nerved wings of some 
insects, which with the greatly extended hinge line is suffifcient to distinguish it. 

Localities-^&%lh. ; Canjpbelltown. 


2. Strophomena bifurcata , n. s. — Broadly semi-elliptical ; hinge line extended beyond the 
width of the shell, ana angulated at the extremities ; surface marked by about 3^to 36 ribs 
at the hinge, which uniformly and regularly bifurcate once or twice before reach||dR| margin. 

This is a widely distributed fossil of the Chempng, extending #er 150 mileiwtfeiast and 
west direction. * * % 

Localities — Napoli, Cattaraugus tSounty ; Chemung 


3. Stroph orr&n a arctostriata , n. s. — Broadly semi-elliptical or semicircular; lower valve 
very convex, TH^htly impressed in front ; hinge line scarcely extending tifeyond the width of 
the shell ; surface covered with numerous, crowded, unequal striae. 

Localities— Hpbbieville j^lDhemung. ^ , 

m <, * *V* -ja 

4. Strophomena pectinacea , n. s. — Semi-otal^ Jpwer valve very convex ; hinge line shortdF 

than the greatest width of the shell ; surface markjs J by from 24 to 28 prominent sharp striae, 
with two or three intermediate ones which are less prominent. * ^ 

* 088 ^ somew ^ at reserfibles the next species, ^but the striae are mbre promineht and 
fewer in number. It is a widely distributed fossil in %gr°up. ; 

localities — Hobbievi^e ; Rockville; Cattaraugus county. 
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5 a, by c. Strophomena inter strialis ( Orthis inter strialis and Leptcena inter strialis y Phil- 
lips, Palaeozoic Ftssilsy pages 61 and 216, pi. 25, fig. 103). — Semicircular ; lower valve 
convex, upper one flat or slightly concave ; surface marked by sharp radiating striae, which 
are sometimes continuous to the margin, and at others interrupted or divaricating ; between 
each pair of these striae are four or five others, much finer, and slightly undulating. 

5, is the inner side of the flat valve 'from Chemung. 

5 a. A magnified portion of the shell. 

5' b. TfljitWo valves, somewhat compressed, from Ithaca. 

6 c. The convex valve, with the shell partially removed, from near Elmira. 

The S . inequistriata and S. mucronata {Jour. Acad. Nat. Sci ., Vol. 8, j^254*and 257, 
pi. 14, figs. 2 & 10), appear to be identical with this shell of Mr. Phillips, aftpHUnce his name 
has precedence, it is retained. It is readily known from the character of its larger and finer 
striae, in which it resembles the S. sericea and S. transversalis 9 from both of which it is quite 
distinct. 

It is one of the most widely distributed fossils in the group, and has a somewhat different 
aspect in the shales, sandstones and calcareous layers. % 



1. Orthis carinata 9 n, s. ♦ Semicircular ; lower valve very convex, with a depression ex- 
pending from beak to base ; surface,fcovered with fine radiating striae ; jjppcr valve flat, with 
a sharp ridge along the centre, which jk, very prominent in the cast ; cast of the subrostral 
impression very prominent and acute at tke beak, ’and not deeply indented below. 

1, Jower valve ; 1 a, upper Valve! 


This character of the cast of the upper valve is always sufficient to distinguish tl 
and it is usually, the most obvious Jphracter. 

Localities — Painted-post ; Chemung ; Jasper, in brown sandstone. 
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^ 55. Orthis impressa, n. s. — Circular ; hinge line short ; upper valve nearly flat, suddenly 
depressed in front (as if the finger had been applied when the shell was flexible) ; surface 
covered with fine, equal striae, which are more strongly marked upon a narrow border on the 
margin ; cast of the muscular impression at the beak small, bilobate by a narrow sinus. 

The form is perfectly represented in the figure, which is a cast. It is often associated with 
the next species in the soft and green shales about Elmira and elsewhere. 


3 and 4. Orthis iftterlineata (Sowerby in Geol. Trans., 2d scries, vol. 5, pl^>4, fig. 14. 
Phillips, Palaozoic Fossils, ft 63, pi. 26, f. 106.) — Transversely elliptical, depressed ; 
hinge line much less than the width of the shell ; upper valve flat, with a ridge along the 
centre ; lower|^ve moderately convex, with a shallow depression from bqak to base ; surface 
radiated by numerous unequal or divaricating striae. 

Fig. 3 is a cast of the upper valve, in which the inequality of the striae are less perceptible. 

Fig. 4, lower valve, showing near the beak the spaces from which the subrostral plates 
have been removed. 

The figures of Sowerby correspond better with our fossils than those of Mr. Phillips. The 
casts, however, fig. 3 above, and 106 a of the latter, very closely resemble each other, and 
there can be no doubt of the identity of the fossils. 

Localities — Cayuta creek ; Chemung ; Elmira. 

5. Orthis unguiculus. (Atrypa ungmculus, Sowerby in Geol. Trans., 2d series, vol. 6, 
pi. 64, fig. 8. Spirifera unguiculus , Phillips, Pal. Fossils, pi. 26, f. 119.) — Hemispherical, 
varying in tfie proportions of length and breadth ; beak large, inflated and incurved ; lower 
valve very convex, with a central impressed line extending a part o c the whole distance from 
beak to base ; upper valve flat, or slightly convex on each side of a depressed line in the 
centre. 

This fossil usually appears as casts, frequency abundant, and covering surfacei^iany feet 
in extent.* 

6 a. Cast from Bald hill, near Ithaca. 

h. Lower valve ; broad variety. JJtextcrville, Chautauque county. 

c. Upper valve. Painted-post, Steuben county. \ 

d. Fragment of brownish sandstone, covered with casts of the shell. .. J.asper, Steuben 
county. 

This fossil differs from the O. umbonata of the Hamilton group, which it considerably 
resembles. 



\ 



1. Delthyris mesastrialu. 2. Delthyris mesacostalis. 3. Delthyris disjunctiu 


1. Delthyris mesastrialis , n. s. — Semicircular ; hinge line extended into short, acute ears ; 
upper valve broadly emarginate in front ; mesial fold very broad and deep, finely striated, and 
well defined ; surface marked by from fourteen to twenty rounded ribs on each side the 
mesial fold ; ribs prominently rounded and finely striated longitudinally. The ribs are some- 
times crossed by a few elevated laminae of growth, as in fig. 1, the upper valve ; while in 1 a, 
the lower valve, they are not visible. 


The beautifully striated mesial fold is alone sufficient to distinguish this shell from any other 
in the grou|>. Of two others with a striated mesial fold, one has flat and the other very sharp 
ribs. • «* 

Locality’^fja.yuta. creek. # * 


2. Delthyris mesacostalis, n. s. — Sub-rhomboidal ; beak very much elevated above the 

hinge line ; hinge extremities terminating in abruptly acute cars ; lower valve very convex ; 
mesial sinus angular, deep, and with an obtusely angular rib along the centre ; surfacp marked 
by about fourteen obtusely angular ribs on each side the mesial fold. * 

The angular rib in the centre of the mesial fold, with the nearly equal length and breadth 
of the shell, are the distinguishing characters. 

Locality — Angelica, in grey sandstone. 

3. Delthyris disjuncta? (Phillips, Palaeozoic Fossils , pi. 29, fig. 128, /, g, h, and 129; 
pi. 30, fig. 129.) — Semicircular, co£iex, broadly emarginate in front; hinge line extended 
into short acute ears; mesial fold broad, not defined at the 3 4 borders; surface marked by 
twenty-five to thirty small plain ritjMpn each side the mesial fold ; radii on the mesiallold 

smaller, and bifurcating toward the rmirgin, where there are often fifteen in number. 
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The principal differences between this description and that of Mr. Phillips is that the mesial 
fold is rfot deep, and the ribs are not divaricating or duplioate toward the margin, except as 
njentioned. f 

Locality — Chemung, associated with Atrypa laticostata , in great numbers. 
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I. Delthyris cuapid^tS. 3. Delthyris mucronata 5 and 5 a. Delthyris acuminata. 

2 and 2 a. Delthyris acanthota. 4 and 4 a. Delthyris inermis. 


1 . Delthyris cuspidata } n. s. — Somewhat? semicircular; hinge line'extendai into acute 

ears ; broadly eiffftrglnate in front ; mesial fold broad, moderalfely deep, and ^Rehned at the 
borders ; surface marked by many equal entire ribs (about UO on each side thdfmesial fold), 
those on the mesial fold smaller ; ribs crossed by elevated lamellae toward the margin <rf the 
shell. \ 

It is perhaps not improbable that this fossil may be referred to some^variety of Spirifera 
disjuncta . (Sowbrby, Geol. Trans., New series, vol. 5, pi. 54, figs. 12, 13 ; pi. 55, fig. 2. 
Phillips, Palaeozoic Fossils , pi. 29, fig. 128, /, g , h, and fig. 129 ; akp p4. fig. 129.) 

Localities — Cayuta creek ; Chemung ; Vandemaxk’s creek on t^e Gefiesee.ii^l^ Often 
occurring in immense numbers • * * ' * f Vv" - 

2. Delthyris acanthota, n. s. — Semicircular ; hiiufeline greatly^xtenAed; iltfc l 
M|, emarginate in front ; mesial fold well defined, men oblique, expanded it th$| i, and 

by divaricating $trise ; shell marked by about eighteen equal undividec^idbs on each 
tide -the mesial fold, and five or six ftnallef ones oi> tilth wing. 

2 f the up^er, and 2 a, the lower valve. 
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There is considerable resemblance between this shell and -the last, and they may prove to 
be varieties of one sjfbcies, the hinge line more extended in the younger ones. * 

Localities — Ithaca ; Cayuta creek ; Chemung. „ ^ 

3. Delthyris mucronata ? (See page 205, fig. 3.) — Transversely elongated ; - Jringc line 
extended into mucronate points ; beak little elevated above the hinge line ; mesial sinus.well 
defined, with a small rib in the bottom ; surface marked by about fourteen rounded, imbricated 


ribs on eadyude the mesial fold. 3 a, an enlarged portions of the shell.. * %’ 

This fossil differs in no respect from the D. mucronata tj$ Hamilton group, except' the 
riB in the centre of the mesial sinus. It is refeifed to this species, till more specimens have 
been examined. Locality , Troupsburgh, Steuben county. 

4* Delthyris inermis , n. s. — Semicircular ; Beak of the lover valve mifch extended above 


the hinge line ; hinge line not extending beyond the ah ell ; surface marked by about twenty- 
five equal, simple rib* on each side the mesial fold ; mesial sinus deep and well defined, 


marked by about eight divaricating ribs, which are smaller than those on either side. 

This fossil is very aBUndant in Chautauque county, forming layers of several inches thick 
s and many yards in extent. Localities , Chautauque creek ; Twenty-mile creek. 


5. Delthyris acuminata , n. s. — Transversely elongated ;%inge line much extended into 
long acuminate points ; mesial ftfd simple, well defined ; surface marked by sixteen simple 
ribs, which are crossed by abruptly undulating elevated lamell^ usually much better seen in 
the external casts of the shell. ’ ■' 

5 and & a . - Internaf casts of the upper and lower valves. 

5 6. Enlarged portion of a cast of the external surface. * „ 
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1. Atrypa dumosa, n.s. — Semicircular, or somewhat transversely elliptical ; beak of the 
flatter valve scarcely prominent ; surface marked by about 32 rounded radiating ribs ; the 
ribs are crossed by elevated, concentric, undulating, thread-like lines, mad at more distant 
iiflfervals, elevatedjamellae ; the lamellae upon each rib are folded into a short round spine. 
Fig. 1 artd 1 a, are faithful representations of two specimens, the latter imperfect. 

1 b. Cast of J[he interior of the flat valve, punctured throughout, except the subrostral im- 
pression. ' ^ # 

This ft>s$jl is abundant, ^thouglf the spines are usually removed, and the surface presents a 
squamose appearance, which fhd ftduced me to rder it to A. squamosa of SoWerby. 
Localities- jQ h emuqg ; Cayuta creek; Elmira. * 
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2. Atrypa&fctnx, n. s. — Transversely subelliptical, often approaching to circular ; beak 
scarcely promineA ; surface marked by about eight broad ribs, which are crossed by five or 
six elevated lamellae ; at the junction^ofcthese with each rib, proceeds a long slender spine. 

This "fossil is totally distinct -from any form of Atrypa figured, and is one of the moft 
striking fossils in the rocks to the south of Bath, Steuben county. 

3 . Atrypa tribulis^n. s. — Hemispherical ; upper valve very convex, with the lateral edges < 

pressed downwards ; lower valve nearly flat, elevated in front, and reflexed at the sides ; 
beak rather prominent ; surfacl* marked by numerous divaricating radii, which are fcrosscc^by 
few concentric lines of growth. * $ , 

^ % lower valve. 3 a, upper valve. 3 ft, cast of the interior of the flat valve. 

There is conaiclerable ^resemblance between the cast of this fossil and that of A. dumosa 
(1 b ), but on closer comparison, tjiey will be found tie differ essentially. In tilts species, the 
cast of the subrosfr|k depression is longer and less strongly defined ;«the subrostral plates 
are Jpike wise ^ompoupdv while they are simple.ifi 31. dumosa . This will bjjf *e%n by the small, 
projecting, fbotb-liKc jprod|ps, extending into ^the space on each side tfofh#ak, and which* 
■shows ji'divjs^iT" qy£jj||ih#jplates^ whicii were proportionally large^than iif ij# 

Unlike^ as these fossils appear, it is often difficult to s^tinm^ish them unjp^ifferent 
aspects, when imbedded in a different matrix, and in various si|§es*of perfection. %e ^sts 
of these, as well as other species of the genus, will be found x£lia|& 4 

There is a very close resemblance between this fossil and {he forms u sua lly refered to A . 
prisca, A. affinis , &c., and I was disposed "to refer it to that'spegjfft ; bu* turther examination 
"has induced me to consider it distinct, uhtij an opportunity offers of examining the internal 
structure of those analogous oriflentical species fn the lower rocks, ^ f 

LocalitUr— Ithaca ; Chemung ;*Elmira. * / V 

a . 

4. Atrypa tenuilineata, n.s. — Nearly circular; beak small ; surface meifcAi by numerous 
very fine radii. 

A is possible that this fossiLis an Oxthir. 

*%MaUty — C attar augufc county. 
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In the Fourth District, there are few fossils 
belonging to the Polyparia, but some of these 
forms are abundant. The little Millepora gra- 
cilis is found from one extremity of the district 
to the other. There is also' a species of Rete- 
pora wliich is equally abundant; but beyond 
these ftoo forms,' the species are 9II limited, and 
occtir but rarely. Near Bath, and at Chemung, 
there is a species of Cyathophyllum which has 
not been seen elsewhere ; and in one or two 
localities, I have seen a specimen of the Tur - 
binolopsis. 

At Ithaca, Hector and Enfield in Tompkins 
county, the fossil of which the accompanying 
figure is an illug,ration, is found in considerable 
numbers. It occurs in single detached speci- 
mens, or in tufts which appear to have centered 
in a single base or root. At first view, it appears 
like a species of Filicitcs ; but from its uniform 
size, the regular angle at which the leaves arc 
given off from the stipe, and the absence of 
carbonaceous matter, it seems more like the 
tentaculated fingers of a crinoidean, or perhaps 
more analogous to the Sertulaiia. 

The structure is so minute, that I have thus 
far been unable to satisfy myself of its proper 
relations, and it is left for further investigation. 
The specimen figured presents parts of several 
stipes, all apparently centering at one point at 
the base, and slightly diverging above. 
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It has before been mentioned that some fragments of land plants have been noticed in the 
lower part of this group, and even as low as the Genesee slate. In the eastern part of the 
State, as will be seen from the Report of the Third District, some similar fragments have 
been found as low as the Hamilton group, but these have not been observed in Western New- 
York. As we approach toward the termination of the Chemung group, we find some forms 
very analogous to those of the Coal formation, giving evidence of the approach to that period. 
These may have drifted from dry land farther east, and in many instances have undoubtedly 
done so ; in others, from the perfect preservation of the fragments, it seems hardly possible 
that they could have drifted far, except in a quiet sea. 

Most of the specimens obtained have been fragments, however; and of the more solid 
portions of the trunk, a few fragments of ferns have been found, and a single specimen in a 
tolerably perfect condition, of which the opposite page exhibits an illustration. 

It appears referable to the genus Sphenopteris, but differs from any figure in Brongniart’s 
Vegetaux Fossiles , which is the only work of reference within my reach. The name laxus 
is suggested from the want of rigidity in the branches, which characterizes most of the species. 

This unique specimen was obtained by Mr. E. Sexton, of Pine valley, Chemung county, 
from his quarry in the vicinity ; and through his liberality, it has been placed in the State 
Collection. 

The quarry referred to presents a peculiarity 'in the arrangement of the strata, not else- 
where noticed ; the lower beds have a uniform northerly dip, while a thin bed of similar 
materials resting upon these, dips in an opposite direction, as represented in the section below. 
The position of this quarry is just below the more highly fossiliferous rocks of the Chemung 

group, which occur in the same hill. * 
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Section of Sexton's quarry. Pine valley , Chemung county. 


Fragments of fossil vegetables referable to the genus Sigillaria, occur* somewhat rarely 
in the higher rocks of the group. A fine specimen of this character was obtained by Mr. 
Horsford in the vicinity of Black creek ; and another, of which the illustration is also on the 
opposite page (fig. 2), was found in Wisner’s quarry near Elmira. « 

Other specimens referable to the genus Cctlcwiites have been observed in the rocks of this 
group, and some in ^yhich no definable structure exists. 
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Localities of Superposition . * 

There are few localities, where the junction of this group with the one next above is obvious. 
Throughout the greater part of the district, the higher rocks have been removed by denudation. 
In a few points, it is succeeded by a thin band of the Old Red sandstone, which is a highly 
ferruginous stratum, and contains few fossils. In other places, the conglomerate of the Coal 
formation rests directly upon the Chemung group. 

The section, page 253, shows the order among the rocks of the Chemung and the successive 
formations along the Genesee river. The same is seen in the section of Allegany county, 
Plate 11. In Plate 10, the section across Sletiben county shows the Old Red succeeding the 
Chemung. In Plates 1 1 and 12, the sections of Cattaraugus and Chautauque counties show 
the conglomerate resting upon the Chemung group. This occurs from the thinning out of the 
Old Red sandstone, as will be seen under the description of that rock. . 

The series even where the Old Red intervenes is nevertheless incomplete ; and the perfect 
order of succession from this point upwards cannot be established in New-York, from the 
absence of the Carboniferous limestone. 

With the rocks of the Chemung group, terminate all those included in the New-York 
System. The reasons for uniting all the rocks and groups below the Old Red sandstone in 
one system, and for considering the latter as distinct, have already been stated briefly. The 
termination upwards of the Chemung group has been shown in the sections given, and the 
character of the strata composing it fully described. It will be seen, that in the eastern part 
of the State, many of the fossils of the Hamilton group extend into the 'Chemung, and at the 
same time the lithological character is nearly the same in both. Farther to the west and 
southwest, the lithological character of the two groups is quite different, and at the same time 
we find few of the fossils of the lower group extending into the higher. Even where there 
is the greatest distinction in lithological and fossil characters, the two can only be separated as 
parts of a great system, being the productions of continually Operating causes from beginning 
to end. The products differ in character, and the fossils are of different species, but they are 
of the same prevailing genera. 

Where the best opportunities for examination exist, the change from the Chemung to the 
Old Red sandstone is abrupt in character. The greenish and olive sheCfck and sandstones 
charged with Strophomena, Delthyris and Atrypa , are succeeded by a red sandstone, con- 
taining none of the organic remains of the lower rocks. The change in lithological character 
is accompanied by a change in the fossils, even more decided. Few shells are known, but 
the rock 'every where contains the remains of fishes, which are often preserved in a very 
perfect manner. < ^ * 

It is quite evident from lithological character alone, that these two deposits are not syn- 
chronous ; the materials differ in character, and the extent of the higher rock is very limited. 
The Old Red sandstone is scarcely known west of the Genesee river, where the Chemung is 
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in greatest force ; and from this early thinning in a westerly direction, as well as from other 
facts, it is evident that it had not the same origin as the rock below. 

In examining rocks westward, the place of this never presents any remaining matter that 
indicates its former existence, or any marks by which we can infer that it has been previously 
swept off. In many places the conglomerate rests upon the Chemung group, without the 
intervention of any other rock. 

The rocks of the New-York system, although many of them diminish westward, are most 
or nearly all of them represented as far as the Mississippi river. The change, for the most 
part, is well marked in all cases between them and the higher rocks, and they as evidently 
constitute one great system over all this extent of country. 

It may not be ^>ut of place here to remark, that the rocks of the Chemung group are 
regarded by some geologists as forming a part of the Pld Red sandstone, and that the 
“ Devonian system ” of Mr Phillips includes both these rocks and the red sandstone which 
succeeds them. I have already remarked, that in the eastern part of New-York, there are 
many fossils typical of lower rocks which extend upwards into the Chemung group ; and 
should the latter be united to the Old Red, it offers too intirifate an association of strata, and 
of organic remains, to allow of any separation beyond that of simple groups ; w4iereas by- 
leaving the Chemung united to the rocks below, we have a very marked change in the 
productions of the succeeding formation. 
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CHAPTER VI. 

OLD RED SANDSTONE. 

Catskill group ; Montrose and Oneonta sandstone of the Reports . 

(No. 11 or the Pennsylvania Survey.) 

The rocks now recognized as belonging to the Old Red Sandstone, where fully developed, 
consist of various strata of sandstone, shale and shaly sandstone, conglomerates and impure 
limestones. The prevailing color*of the arenaceous portion is brick-red, though often lighter, 
and sometimes of a deeper color from a larger proportion of iron ; while the coarser parts are 
often grey, and the shales are green. Beds of green shaly sandstorib are interstralified with 
the red friable sandstone, and these are succeeded by a compact kind of conglomerate rock. 
The stratji rest conformably upon the jjrey, olive and greenish shales and sandstones of the 
Chemung group, and pass beneath the conglomerate of the Coal measures. (See Section, - 
Plate 7, and woodcut below.) 

In the Fourth District, this formation is of no great thickness or extent ; but in passing 
eastward, we find it expanding and augmenting in thickness, till finally it rises in the high and 
prominent peaks of the Catskill mountains, the highest of which has an elevation of more than 
three thousand feet above the level of the sea. From the diminution of the lower groups, the 
base of this formation approaches the base of the mountains, giving a great part of their 
elevation for its thickness. 

Along the Genesee river, and in some of the higher hills south of the Canisteo in Steuben 
county, it consists of a thin mass of calcareous* sandstone, highly charged with iron, and con- 
taining remains of fishes. By tracing it southward, it is found to expand, and presents many 
of the features of the same farther east. It rises from beneath the C.oal measures of Pefti- 
sylvania, extending northward, and resting upon the rocks of the Chemung group, as in 
England it does upon the Ludlow formation, the equivalent of the lalter." 

128 : 



1. Chemung group* 2. Old Red sandstone. 3. Conglomerate, and diagonally laminated sandstone. 4* Coal measured of 
Pennsylvania. , 


Compare the woodcuts, No. 123, and Plata 7, witfc the sections, Plates , 33, 6tc. of Silu(ian^Researchea. 
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The whole series has not yet been sufficiently investigated, to know if it admits of the same 
subdivisions here as in England ; yet it is very true, that to a certain extent, it possesses the 
same lithological characters, and contains some at least of the same organic remains. 

The existence of this rock,' although so well known in England And some other parts of 
Europe, was for a long time considered enigmatical in this country; and it is only since the 
commencement of this survey, that it lias been satisfactorily identified by its fossils. 

In 1824, Prof. Eaton first suggested the existence of the Old Red sandstone on the Catskill 
mountains,* though he appears to have overlooked this fact in his subsequent arrangements. 

Some years afterwards, R. C. Taylor, Esq., in a repo* upon the Coal region about Bloss- 
hurgh, Pa., mentions the Old Red sandstone as existing there, and between that point and the 
State line on the north. There was no other notice of its existenfco in thij part of the country, 
till the publication of the Geological Reports for 1840, when it was fully identified by its fossils. 

To the west of the Genesee, I have only detected tfiis rock in loose masses upon the 
surface, though it is possible. that it may occur at some of the elevated points, which, irom 
being entirely covered by forests, have escaped observation. Farther west, however, where 
good opportunities for examination exist, it is not found ; and itlfcus becomes evident, that in 
this direction the rock disappears not far from. the Genedfee, in Allegany county* From this 
fact it will be perceived, that there is a very rapu^cjjlninution in thickness from the Catskill 
mountains to the point of its disappearance. TUiis shows a condition of the primeval ocean 
greatly different from its state during the deposition of the preceding groups l *whete aperies, 
with a thickness less than this one jp its greatest development, extends nearly OMpiite a» far 
as the Mississippi, more than one thousand m^s beyond the tGhninatlon of the Old Red sand- 
stone. This change ih condition was evidently, lh part, «a diminution in the transporting power 
of the oceanic currents, which had previously carried ferwa^J similar materftdtf over the broad 
extent before described. Other changes may supervened, but we can scJPcely conceive 
of any other which would produce similar phenomena. 

The materials’forming the Old Red Sancfttohe^re, to a great dltfnt, as easily ftafisported 
as those of the rocks below; still their extent is limited in New-York, an^ westward as far 
as Ohio this rock is not represented at dll. Stil^ farther west, the rocks of the Chemung 
group -are succeeded -by sandstonfc and tfiin beds of limestone, wholly unlike the red and 
green sandstones and sftigjy shales of New-Ydrk; and they contain, at die same time, a 
different assemblage of organiewemains. Either changes, too, have gpp^vened at the west, 

• of which* we have flo evidences m Nev^York ; and.fhe most striking is tRe occurrence of an 
important mass df limflfetone belo*v the conglomerate, which is the great supporting rock of 
the Carboniferous systoa% 

In order to institute a comparison between the rooks of this period in New-York and Ahose 
at the west, the following woodcut, illustrating the rpktive position of robks in Indiana, will 
. serve to give the reader ailjaecessary data. * • * 

*’■ 


* Canal Rocks, p. SB. 
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1« Chemung group. 2. Grey sandstone, with beds of oolitic limestone. 3. Grey limestonei oolitic above. 4. Diagonally 
laminated sandstone and conglomerate. 5. Coal measures. * 


• In the Fourth District, the thinning margin of the Old Red Sandstone, from the large pro- 
portion of ferruginous matter it contains, has usually more the appearance of an iron ore than 
a sandstone. It appears to be a compound of sand, clay, and calcareous matter, with a large 
proportion cf th'e hydrate of iron, and pontains, in abundance, small fragments of bones and 
scales of fiShes. These are generally too email and too much worn to be recognized, except 
in the genetal similarity with Better characterized specimens of scales and bones of Holop- 
tychus fipm other localities. In some places the whole m&ss is an iron ore' of tolerable 
quality, containing probably»20 or 30 per certj. of that metal. In such cases, however, it is 
very thin* alld.I have* been unable to any rock above it inf connection. 

, r This rock is much better developed iu die First and Third Districts ; and it is to be hoped 
that some die with powers of investigation rfhd description, like Mr. Miller of Glasgow, will 
one day giVc usf a work upon the Old Red sandstone of the Crftskill mountains, similar to his. 
on (he samtfttock in Scotland* * r * 

' *• * • * 

• Localities.^— The principal localities where this rock*canbc seei^inthe district, are near 
. Wellsvifle on, thefGenesee *, and^t another point ne^r Spring mills, in the southeastern part 

of Allegany county. It likewise appears in several places m Steuben* county, on the tops of 
" the hills between the Canisteo and the southing of the county. 

V^The.nMfts is too limited ki extent to produce any important influences upon the surface or 
r though it tinges the lat^r of ,a deep red, like the i;ed shale of^tljp Onondaga salt group. 


• \ Organic Remains of the fold* Red? Sandstone. • • • 

* . • . - • .4 ' 

In passing from ijbe rgcks of the Chcnping groupKo the Old |tgd sandstone we fipd a marked 
change in the organic contents.*- Immcd*ately # bek>w the latter havogrein shales qnd shaly 
sandstones charged with shells of Delthjris, Sttophomena anfi Atrypa jm while after leaving this 


# • 



* Few works have ever append on the subject oP geology, of greater interest thapShe book entitled “The Old Red 
SandBtone, or Hew Wallpln an Old Field,” by Hugh ^tiller* The clear and fascio&U*S style of 4fre author has here rendered 
highly interestir^ what in most otheT hands would llhve consisted bo much of dry detail as to have bien forbidding to many 
readers. This work, and other Writings of the same author, sh<*v what can be aecom|d«hed by « man .who began life m a 
quarryrnan, and who, having toiled through all the privations and discouragements of that kind of life^now stands among 
geologists in such a position that the Rev. Dr. Buckland offers to gito’his right hand to possess the same felicity of descrip- 
tion as Mr. Miller. * « r * 
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rock, we find nothing of that character. The shells which occur in the Old Red, so far as known, 
are quite distinct from those of the Chemung. The most characteristic fossils are the bones 
and scales of fishes. These meet the eye in all localities, from their strong contrast with the 
ground in which they arc imbedded, being usually nearly white or bluish in the brownish-red 
rock. These scales and bones are often in minute fragments, and so permeated by iron as to 
offer no contrast in color ; but in other places they are perfect, and from an inch to one and a 
half inches in diameter, appearing like patches jof extraneous matter. 

By far the most common of these are the scales of Holoptychus nobilissimus , a fossil well 
known in the same rock in England and Scotland. 


130 . 



Scales of Holoptychus nubiliBsinms anil Sauriptwij Taylorl, 


The enamel the scale (fig. 2) is marked by large undulating furrows and ridges, which 
become obsolete towards that^ide covered by the scale next in froq|. This character alone 
seems sufficient 1 6 indicate the fossil. The enamel is often rcnfbved frojp weathering, and 
casts of its outer surface # ara'preserved in the rock. 

Many fragments of bones and sorry? of teethihavc been found in the same situation with 
these scales (fig. 4 of Woodcut 130 is one of these^ Some of the teeth bear a very close 
analogy to the figures of the teeth of Mcgalichthys. Tlje fragments of bones often resemble 
those of the buckler of Cephnlaspis. 

The jawbone with teeth of the following fi^ft*e were found in the same Association. The 
whole length of the jaw was about seven inches. Fiom the prevalence* of scales of Holop- 
tychus, I had supposed it to beldig to that fish, frut farther examinqfjAi has led me to doubt 
the correctness of this opinion. m 

[Geol. 4th Dist\] 
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Besides these, I Plained # in a lower situation in the rock a fin and a large number of scales. 
The fin presents a -structure differing from any fossil fish of the Old Red sandstone which I 
have seen described, and evidently partakes of the nature of the fish and the Saurian. Frojn 
this character of the fin, f hav? proposed the name Sauriptcris.* # 

* Genus SauriPteris. 

Provisional characters — Pectoral fm composed of the rudiments of a humerus, the radius 
and ulna, *and phalanges ; from the latter of which proceed bony rays. Enamel of the scale 
punctured, as if for the insertion of small bristly points. The surface is slightly corrugated, 
bearing the chasacter ^)f shagrocjl. 

Sauriptcris Taylori (plate 3, figures 1, 2, 3, and fig. 1 of woodcut). — This fossil consists 
of the clavicle with the rudimentary bones just mentioned, fr«m which proceed bony rays. 
Some thick heavy bones, o[ an apparently cartilaginous structure, occur a little in advance 
of this.* These vwdte probably the bones ofihe head, and one o£ thorn contains several teeth. 
The scales were very numerous, and, from Jjeing closely connected with the fin, arc consi- 
dered as belonging to the same animal. No other remains were found in the same situation 
in the rock. 

The remains figured in this plate # and the woodcuts above, arc all fron& near Blossburgh, 
Pa., none beings f^md in the Fourth District <^New-York in sufficient perfection^ 

♦ A notice of this fossil wa#rpul before the Albany In#itute in 1940, in wh<h the name Sauritolepis was proposed, and I 
afterwards published it under this iflme m the Annual. geological Report. Being at thaftime desirous of founding the generic 
distinction upon the scal^, in accordance with the system ^>f Agasfy z, Fqgcr looked the more obvious character of the fin. Since 
this has never before been figured, and the name pr^aWy not adopted? it will give rise to no confusion by changing it to Saurip- 
tcris, from the sauroid character of the fin. • * 

f I had felt disposed to wait the appenranee of the Geological Report oT Pennsylvania, by Prof. II. D. Rogers, before giving any 
figures of these fossils ; hut on consulting him, he, with his usual liberality, expr&sed ngt cdHy a perfect willingness, but a desire 
that they should appear in my report, as they were obtained in extending fhy examinations beyond Ney-York, to a more perfect 
exhibition of the Old Red sandstone in Pennsylvania. 
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Thus far we know Jittle of the fossils of the Old Red, but fr° m the rich harvest of these 
cursory explorations, it may be expected that we shall yet bring to light a much greater 
number of species ; and if we are not able to compare in number aifd singularity of forms 
with the fishes of this rock in Britain, we may, perhaps, discover ofhers which will throw 
new interest around the investigations of the Old Red Sandstone. The Sauriptpris, if I aift 
correct in my inference regarding its structure* enables us to - extend the sauroid type to- a 
lower position than heretofore ; and frofii what has been remarked under the description of 
the lower rocks, we are now able to extend the evidences of 'the existence of fishes to -a 
lower point in the system than has ever been previously done. 




SUfth of the northern edge o £ the ConglomaaJr t su miles sooth oj Glean m Allegany count y . By Mr. E. N. 1 Iorsford.** 


CHAPTER VII. 

„ CARBONIFEROUS SYSTEM. 

COP*<fLOMERATE, OR EQUIVALENT OF Tllft MILLSTONE GRIT OF ENGLAND. 

# 

Under theyerm Carbouify ons system, it is intended to inclwtb all those deposits which are 
considered as belonging to that period in which the great coal-fields were produced. These 
are m?ft*kcd throughout by characters which indicate a certain prevailing condition jn jhe ocean 
and the nature of the deposits, and a^ijpilarity in the nature of the organic products. All the 
workable coal scams of the country are confthcd to this fori nalioi^ and" none havo-cvcr been 
known to occur in the rocks previously described in this Report. * * 

* The illustrations of this and that upon jointed structure, were mostly sketched by Ml* Momford. 
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The second member only of this system is known in New- York ; and from the situation in 
which it occurs, little of Interest or importance can be expected from it, except as showing the 
remains of an important formation, which once extended widely over the southern tier of 
counties, but from subsequent operations has bcGn almost entirely removed, leaving only the 
isolated fields and blocks which indicate its former extent and importance. 

The Old Red sandstone in the Fourth District, is succeeded by a coarse siliceous con- 
glomerate, and a grey diagonally laminated sandstone, the former generally prevailing. The 
conglomerate consists of a mixture of coarse sand and white quartz pebbles, varying from the 
size of a pin’s head to the diameter of two inches. They are generally oblong, or a ftattaned 
ogg shape. Some of these are of a rose tint when broken, but white upon the exposed sur- 
face. Pebbles of other kinds arc very rare in the mass, though red and dark colored jasper 
are sometimes found*. w a . 

Tins rock in the Fourth District occurs in outliers of limitefi extent, capping the summits 
of the high hills toward the southern margin ofjhe 8jate. It is represented on the map by 
small dark spots, and its relative position is s mn % an ihspc*ction of the sections crossing 
the counties (Plates 10, 11 and 12). From the absence of the red shales and sandstones 
forming the Old Red, t|iis rock, on tjie west of the (jendtee, rests directly upon the Chemung 

g r °»P- , ♦ . 

From its posjpon, it has been much undermine# ; and scpai ating intp huge blocks* by 
vertical joints, which are often many feet apart, the places have received the. name of ruined 
cities, Jioek city , <Vc. The sketch at the hcad*of the chapter will give an idea qf^thc cha- 
racter presented by this rock in its exposed edges. In many stations it can hardly be con- 
sidered as being in place, the wearing away of the pocks beneath having^ avowed the mass to 
fall do\vn, so as to occupy the side of a hip insteqjl of tlfrf sifrnmit. ^ 

It is often much broken, and scatlQjfel fragments extend on all sido# of the principal outliers 
to considerable distances. In many instances I have detected huge fragments of this rock 
nearly as far north as the northern limit of -the southern range of counties, Jyingmn the hill- 
sides, and sometimes in the valleys. At firs* I was^disposed to consider these as transported 
from the south, knowing nofrock in place of the kind so/ar north. Subsequent investigations, 
however, have convinced me that these fragments a«c tile remains of tho^dek itself, which 

once extended continuously niuclpfarthor north than itJ^ i^ost northern outliers at the present 

♦ • * 

Ume. ^ # * 

In some instances, we fftfc perhaps but ^single mass; again we "ft find several, and in 
a few instances' I haye found a long range of fragments flanking the ^puthwestyu slopes of 
hills, and a similar arrangement upon an eastern slept?, and again upon the Sfcidrnit of a broad 
flat table land surrounded by higfier hills.. These fragments have al£ tljp characteiH. of #io 
rock nv place, Kiivi some of them occur in the immediate vicinity of such localities, ,-yid fh one 
or two instances to the south of points wherq^tho *>ck is known in place. The occurrence, 
therefore, of single fra£tacnts, or df sqyeral in protRmity^ in’ tjje southern counties of the 
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district, must be regarded as evidence of the former existence of the rock at these points, or 
farther to the north.* 

Tn some places where this rock, is a sandstone, the marks of furrows and striae are still 
clearly preserved upon its surface ; showing the influence of that denuding agency which 
removed the greater part of the rock, and probably the same which excavated the deep valleys 
crossing this part of the country from north to^south, as well as many lesser ones in other 
direct ionsd 'I lie prominent outliers of this rock upon the high and distant lulls furnish good 
landmarks for showing the extensive denudation which this part of the country has suffered. 
From its gfeat extent northward, it appears very probable that originally some of the lower 
hods of the Pennsylvania coal-fields extended into New-York, and that being of more de- 
structible materials than the oongloineratc, they have been entirely swept off. This may 
0 appear more reasonable, when it is staled, that about six miles south of the State line, on a 
high ridge of land between tlffc ’Allegany river and the Conncwango creek, a bed of coal lies 
ujjoji the conglomerate, which latter extends thence northward into New-York, its* broken 
outliers appearing for tci* or fcftecfh miles north of the Slate line.f 



Diagonal lamination . — The diago- 
nally laminated structure is often beau- 
tifully presented in thtfehrokcu cliffs and 
large fragments of this rock, and this is 
one of the most obvious characters. 

The illustration No. 1 is of a quarry 
at “ Burned lull,” in the south part of 
Allegany county. The alternation of 
iorizontally laminated strata shows the 
vaiying conditions of deposition. The 
stratum below the upper one shows an 
umluftited Mmcturc very much him the 
rippled surfaces, ^ut pot so well defined. 


* I am firtjur ntly reminded that these hu«*e fiagim nts, scattered iipofr the* lulls in thi<T manner, arc the load*? deposited by 
immense n chorus, "hieh h.^t^hety stranded, ami subsequently malted away. hut howler plausible tins argument maybe, 1 
Jim fi i .im»tli»‘i solution of t|^ ^tieinjpienu, which appeal sjuoic in .n t orflaneo-wilh farts hero given. Although tins would show 
a loniHi rvlods^M fd the cnaglometutf* lo points twenty miles north of where it is now know'll in |>ljre,' the iideience scorns 
mi i\ hilablr, and wMl ^bslantiated, * + « 

fc The point* wluyc those striA* am! fftiinrife noetic ate on some of the inuhoft lulls in Chautauqua county, and nearly two 
th>»\!N.ind Tm t hipjht i "than Similar maikmgs along the bonders*^ Lak# Ontano. * 

t 1 i •' ^another eonufrmierite in (_’l^(ptaiiqiie county* and m some places m Allegany county, whir h \*ps Uri efly noticed undor 
tlie n iiunc/cionji. This, however, is a thin mass, nffi wheieveivit lias lieen loimd in place, Is associated with fine-blamed 
eomji.t sandstone*? and fiequently contains the foss^* of tht* ( '(ic lining gioup. In the nnjthyn pait oJ (Muutauq^e county, I 
found mi l^xise masses of tins cniiglmnei *it Containing (ossils k down, to !,t*ldn» to the Chemung gtoup, and by this t hey were 
chit lh h ntitn d. 'Hu* aspect ol the lAfck 9 also suinA luit dilleirnt , the ja hhles smaller, mote round, ijnd not of the saint^ wluto 
ijuait/. wlmh (im ms in the higher lock.* 



CARBONIFEROUS SYSTEM. t>87 

At this point the conglomerate was not soon in situ , ihough numerous fragments were found 
upon the slope of the lull. 

The. following is a section showing a similar structure in a block of conglomerate in the 
“ Rock city/’ south of llllicotH die. * 

1 <». 



Concretions and+scumf iron orr. 

■m * 

In many places th:« rock is traversed with s earn s*)f "iron ore, whfcl*nlteifstand out from the 
surface of the blocks, having resisted tl^e influence of the weather vvluoii destroys the mass. 
These seams are sometimes in right lines' at times, undulating ; add rarely, d ever, in 
the direction of the lines of deposition. They are evidently segregations &0111 the •mass and 
the irregular and undulating direction is due to •aceretionary force. Jn sonai insHtnees, nodules 
of hydrate of iron have been found ; at other times, the folded jjpams or laming enclose a 
mass of sand, wliftli litis apjTtir«itly resisted the fornftifion of a solid coneretion of non ore. 
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The illustration above exhibits these seams as they appear in two blocks of conglomerate at 
Rock city. The seams are an inch thick ; the lower one at the left hand folding irregularly 
around, and enclosing a portion of sand : the same concretionary tendency is seen in a part 
of the seam on the right hand side. 

The illustration No. 136 represents a thicker seam of the ore upon the surface of a loose 
block, where the weather has removed the rock abov£. This shows a tendency to folding, 
as in the other instances. Small nodules are sometimes found, though rarely, which do not 
enclose sand. 

* 130. 



that farther waehvard, .^ill concretions of oi$, and concentric seams similar to these, are of 
frequent occurrence,*and scatn to characterize the mpss,. - 

At the Cuy^lioga falls ift Ohio, the cliffe, of Conglomerate presents some interesting exhibi- 
tions of tfltec sealifts, which the following woodent illustrates :* 



lu? 1 h .m example wlicft- two oenti.s ftc ft»rin<»cK * hirh are M.I-scjin-nHy envelop'd \>f conrrrftom^y lamina). 

I ig. ‘3 exhibits comentrie rings or lanHna-, which expand faffhn iTpoffoue .side. # # 

Fig. 3 presents ni^ulu concirhonary or cuiiri-i*r$ Idhifiu', nirloMug u few unduldtinipoiii^ hut with no well defined centre. 


* See Transactions 


— pp xm W 

of th* AsfoeintiAi of Afliefteun l^ulogjMb un* Nanfrulints* ‘Vol.'l. 1843 

*’ * * 
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Localities . — The first evidences of this rock noticed in the district* were in Chemung 
county, where a few boulders and- fragments were found. The same were observed in Steu- 
ben county, at several points ; but the rock was nowhere found in situ. Ill Allegany county, 
there are several places where appear the remains of the mass, and whicUJiold their^onginal 
position. One of these is near Wcllsville, on the Genesee ; a second is in the town of 8cio, 
about five or six miles west of the former. The first' point presents only the diagonally 
laminated sandstone, with loose blocks'of conglomerate ; the second is a coarse conglomerate, 
the finer parts of which have been used for millstones. 

There is another locality still farther west, in the town of Littlc-CIencsec, where the fock 
is of the same coarse character as in the last. 


About six miles south of Oleart,* and nearly on the State line, there is a trad^f several 
acres occupied by pi is rock ; its northern outcropping edge is much broken, huge masses 
are scattered for a mjje or Iwo around on the slopes.* Syih$ of ' the blocTia, where the ryck 
lies apparently undisturbed, arc sixty or ^verity feet long a«d thirty, or forty* fed wide, and 
so widely separated by vertical joints that they offer .spaces like jstrcct^anS alley** comerg- 
ing as we approach the rock in plgce. Sometimes die roots an<t loyso vegetable soil has 
extended'over these Assures, and they then present covered way s which ©fteh lead ty the dens 
of wild animals, and which? in the early settlement *>f -the country, were tcnantfltl ffy hears 
and wolves. At present, except in rare instances, tl^fox and hedgehog ^ppcftr to he the only 
occupants of these places. * * 

There are several points in Cattaraugus cou^l^ wher^the conglomerate is very well exposed 
upon the tops of the liills. The best known of thesis ifct “ Rock city,” about seven miles 
south of Ellicottville. This place is upon the fbp of a hill, about two thifUsaml feet above 
tide water. The situation is very similar to liiat^otlth of Olean ; thel^rks are widely scat- 
tered along the ljiargin of the hill, and as#yc approach the undisturbed ] >ai ts of the rock, 
they become more numerous, aiul soon rftsuimya regularity in arrangement winch shows them 
to remain nearly irf their originalPbclatyyc position, except that tl$p joinfS are widened by 
the undermining of the ro!?k below, and partly 'JSepiajlS, hj^thc dosiruejjon of «»* rock itself. 


The whole presents an appearance like a cliff o£, harder rock resting £n a more destruc- 
tible one below, which bepn exposed to ^l^Bavcs of the sea ur Uyrgc fh?U's, c\amj)lcs 
of which are presented <^J*a smaller scale income of the sketches along 8encca lake. In 
some places the blocks are otherwise clSfeely arranged, there are large spaces, where 

the masse s*havae bejcri removed or disiiUjgraJcd, presenting a^fenciod r&cmhlaypc to < ourt- 
yards or squares in Rie^piidsITof the numerous streets and alleys. * The utoolc ar<4t occupied^ 
hy the rock at this jjjacc is ast^patW ai gn hundred acres, ti^pugh the space where^the rock 
is not scattered is jiot mo^e Jthan kalP this extent. * * # ^ 

The sketch roprpsents a^fyfv of the immense Blocks at^this place A with the passages 

between them. The lar^e tre«s which ^pndjupon the^top, have often sent their %>ots down 


* See the illustration afth^j^ead of the chajtf<yr< 
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the suit’s, v\ licit* tlitJV ai c sustained 1 n the deep soil, supporting tlic huge growth above upon 
an almost barren jock. 
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jfiWi y n ninth * smith i*j KlInMIvilh . from a sk«l< li by Air. E. N. llonsroitic 


r rhc masses present the same features as before described, and offer fine exhibitions of 
the diagonal lamination anti conUn ted seams o» r iron ore. ^ The rectangular blocks arts from 
thirty to thirty-five feet ift thickness, and standing regularly arranged along the line of out- 
crop, present' an impoaing^appearance, and justify the application of the rtame it has received. 

Near Judge Wrights, a few miles southeast of EHicottville, the 'conglomerate appears on 
the tops of two hills? separated from eaclAnher by an c ns* and wdfct valley. It also appears 
between Napoli and Little-valley, and at another point between tfife lattpr place and Great- 
valley. There are also several places on the south side of the Allegany, \gMhc it appears 
on the tops some of the higfiest hills. In alt, except two or^iree of the lotalifics enume- 
rated, the^tock appears in shattered blocks. * * * * 

In Chautauqug coifnty there fire numerous localities \yjiero$his rock appears, cither in situ 
01 in scattered losses. It is frequently nearly free from pebbles, and finishes a good quarry 
stone. The principal placcy *\herc it has begn quarried, SresuponThtf top of*i hill two miles 
west of Afchville ; at W illiams’s quarry four nailc»*norlh of Panajpa, and at another ^placc 
one mile north of theater.* At Panama, the conglomerate in huge masses lies along the 
eastern slope of the lull, and uptm both sidejLof the stream. Itlb’sts «pon the soft green shale 



CARBONIFEROUS SYSTEM. 


-m 


of the group below, and Jias evidently been thrown down from a higher* elevation by the 
removal of the rock* beneath. The are. sixty or seventy leet long and of equal thick 

ness, hawng a breadth of tinny or foityfeet. The rock appears <o be nearly continuous, 
separated only by fissures of greater or less extent and width. 

All the localities known in this county were enumerated in the annual report of ,1H4I ; and 
they are all indicated by the dark spots upon the map. » 

Thick nr ss . — 'Flic thickness of this rock varies at di He rent localities from twenty-live to 
thirty-five feet. At Panama it is about sixty feet thick, and Hu# is the greatest thickness 
known in the State, though a short distance south of tin* Slate, line it becomes one hundred 
and fifty feet thick. The varying thickness may arise from original inequalities, or from 
denudation, which has operated unequally in different places. In many localities where the 
same rock appears in OIKo, Indiana and Kentucky, the thickness is nowhere greater than one 
hundred feet. 

* 

% 

This rock, for the most part, ocetys on the high grounds winch still ratnain entirely uncul- 
tivated ; where, however, the land has been cleared of the forests, it unfit Jjpf cultivation, 
hut it is equally valuable, for the. building and underpinning stone which it furnishes, there 
being few other rocks in that region vvhn h aro fit f«»r these, purposes. 


Organic Remains of the Conylomci ate and Sandstone. 

Fossils are extremely rare in this rock, having *bcen seen m -"ring totality only, jtnd id this 
the sandstone, predominates largely over the conglomerate, Jicyontf the limits of the. Ftate, 
vegetable fossils are of frequent occurrence, though but a few impSVfect fiagirrents have been 
seen in the Fourth District. 


1 ( 9 . 



* f * 

1. Ei/omphftliis dejirrssus, n. s. — Deptessed-spiral ; lower side* broadly coutfvfe ; wrfiorls, 
about tli reenroll yd. ^ t v 

Tins fossil (Josely resembles tuc J£. safp^is (Piin.i.iy*, Vaheozou. Fossils, pi. 3f>, fig. 172). 

2 and 3. Ci/prn m dia ? rho/Mna , n. s* — $ub-rl|puiboidal ; oblique; beak prominen^; shell 
smooth. t * 
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4. Ci/pncanhrr contracla , n. s. — Oblong, sub-elliptical, very ^equilateral ; contracted in 
the middle ; surface marked by concentric wrinkles, which arc stronger toward the anterior 
margin. 

Local it if- -The three aperies here figured occur at a single locality about four miles north 
of Manama, Cliaiitauque county. 

m * 

Along the northern boundary of Pennsylvania, this conglomerate forms the margin and im- 
mediately underlying rock of the coal measures. Tracing it westward into Ohio, we find it 
there holding the same jefative position to the rocks of New-York, and to the coal, that has 
before he on shown. The absence of the Old Red sandstone brings it directly in contact with 
the Chemung group below, over all the western part of New-York, and it holds the same place 
m Ohio at all localities examined. As before remarked in the last chapter, ‘the intervening 
strata which separate this rock from the Chemung group are absent, Slaving Apparently never 
been deposited over a very large tract °f country. Its outliers in the Fourth District ofler 
less satisfactory sections than the same rock when more continuous. 

The following section at Cuyahoga falls, in Ohio, exhibits the relative position of this rock 
and its associates. * 


li'f 



1. UluMniinu unnij, 2. Coiigloiiirrntf. T <’oal mea^n*-. a. UhamfH of tin* Cujnhoeu. 

‘ 'fr 

The river bank presents the two lower rocks in connection, and the coal beds with shales 
and sandstones occupy a slope extending eastward from this point. This is near the western 
extremity of tfffe cofD-field ; and When we next meet the conglomerate in a western direction, 
we find it resting Upon a limestone, and it'i relation to the rocks of New-York is illustrated 
in woodcut No. 120 on page 2M).* 

4The conglomerate still holds its relations to tlifc coal measures as before** forming the 
eastern and southern^ margin or edge of the (ireat coal-field of Illinois and Juliana, which 
likewise extends iTUo dvenluck^ The same rock forms the western margin of -the Ohio coal 
measures tlirougliouy.be State, and extends north and eastward, as* just, menlypnc^ bordering 
the Pennsylvania to^lJicM^; and Prof. Rogers remarks, that it also extends Into Maryland 
and Virginia, holding the sq^ie ndativc position. These fact^arc of the highest interest, tyoth 
m an economic* and scientific view ; for since its $xtdnt jisfeso well marked and widely known, 
it may, hi all places, be relied upon as indicating ihe proximity of coal. 
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From its relative position fco the ooai and the lower rocks, I had inferred that it was the 
equivalent of the Millstone gnl of England The presence of the great limestone formation 
beneath it at the west, still blither sustains tins opinion ; but since we know perfectly well 
its relations to our own rocks, both above and below it, its identity to,* or difference from, 
foreign rocks, is of less consequence. ^ 

The section, Plate 13, illustrates the relative position ot this rock and its associated strata, 
both as regards the eastern and western coal-fields. The senes, throughout the Fourth Dis- 
trict, is so little disturbed that there is not the most remote possibility of a coal bed being 
found in any depression or fault of the strata, and vague surmises and useless explorations lor 
this mineral will doubtless soon cease. 

Since it is w r cll ascertained that coal of the true coal formation docs not exist within tin* 
hunts, of the State of Ncw-York, it may be well to state here, for the benefit of my readers, 
the position m which this mineral has been sought. The dark shalc$ ami slrnly sandstones 
of the Hudson river group and the Ftif% slate, are the J^xtest.jiotruions wfucJi have been ex- 
plored for this mineral. Along the I ludson river, as already slated in the anflwal reports of the 
First District, there havMieen immense amounts expended m search of coal. In the Fourth 
District, the lowest rock in which it has been sought to any extent is the *Mtr callus shale, 
and above tins the (iencsce slate, and various parts ot the Poilage and Chemung groups, 
paitieularly where the slate is black and highly bituminous. T 1 iuih*C 4 U|J) of coal do .some- 
times occur in these situations, but they rarely extend beyond a few icyl, and are usually less 
than an inch m thickness. ** * 

These seams or stihngs qf coal are not indications of its existence nl larger beds ; and the 
lithological character ol the strata, though ever so similar to that about cqjil mines, cannot 
alone be relied upon. In all situalrbns ’Xidiere coal beds occur, ihc shales and slialy sand- 
stones contain the remains of land plants, like ferns, often m groat abundance ; and the 
absence of these in strata, wqjth the ofeeurreriecVjf certain maiino fossils, may be looked upon 
generally as conclusive evidence of the ahsctu e of coal. The org.fnic remains ol these 
strata thus become ot the utmost importance jn identifying their position ; and those luims 
previously figured as marking rocks below tl^ coal, xvill alw^^s be found m the neighhoi hood 
of any exeavatious made in the rocks of the Fburth Distuct. 'Phis negative knowledge ol 
the absence ol coal in the Slat# is of the ut#U)st importance; lor although H may not clinch 
the possessor as much as a coal mine, it will stdl^nabh-* him to avoid ^ useless and wasteful 
expenditure in search^ <1f 4hat mineral. % 

The reasoning, or rather assumption, <With which my arguments and fa*,N aie olten met, 
particularly in dig ^southern counties, is, “AYhy may vvc^iot as well ftaveToal m our lulls, 
as they have in Pennsylvania “ 1 am sure them must J)e.cnal, or some mineral, in these 
lulls, for they arc good for netli#^ else.” The reasons why coal does mil* exist m these 
hills, is afrcjidy shUhvn to b<» because they hold ajower position .than any rocks winch contain 
coal in workable scams, 'f'hat these hills are fit for rftlhmg Wsc, I beg to dissent; for by 
proper treatment in* their cultivation and the «se of moans withfh the reach of every faimei. 
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they may bo rendered the best kind of grazing land, ami produce all other articles required 
for the support of man. So long as the belief exists that there is mineral wealth in these 
rocks, so long will the cultivation of tl^e soil be neglected, and consequently the country will 
remain unproductive, not because the Creator made it so, but because man has proved an 
unfaithful steward. * 

hi these situations, as <weli as. in all others, there is room enough for rightly directed enter- 
prise ; and a knowledge of what does and what does not exist, is of the utmost importance in 
guiding that spirit winch has built lip the thriving village, the lofty spires of the city, or spread 
the widely cultivated (arms where the primeval forests but lately held dominion,* and. which, 
even to the remotest bounds of civilization, is drawiijg from the earth treasures richer than 
the gold mines of south. 

These show tolls that our favored country, even in its widest extent, possesses preeminently 
the means of' ameliorating and exalting the condition of mankind, and of promoting the arts 
of civilization ij tjie highest degree. It is -nowise arrangement, that those things which wc 
prize highly should tfeot he placed wSthih our reach at every point, for they would soon cease 
to he valued. A? variety of pursuit and production are necessary to the welfare and improve- 
ment of man, ayad the surface of the earth is so adapted tis to compel tins diversity of pursuit; 
and man, wlfether he \till or not, submits to the laws imposed upon this eaith and all its 
created beings. And although in some points man may reason that himself, or Ins neighbors, 
or lus posterity might bfc benefited by a different arrangement of what he considers the rich 
or the desirable things, yet he is to renfember that himself and those 4 around lum form but a 
small part — a link in the^rcat chain of community, which is ordered and governed by laws 
which emanate from the great source of all order and harrmmv in the universe. 
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C IIAHTKR Mil. 

Uplifts, .Dislorojions and UiubilatiOus of the Simla in the Fourth PtWriet. 

1 «' A. * ,V ” * 

Situated as the wcsteiui pa$! of New- York is, mostly remote from any known rocks oi 
igneous or hypogene, origin, tliere arc, as wc sdiould naturally infer, but few ol those dis- 
turbances which manifest themselves along the jpargin of mountain ranges, or the vicinity ot 
intruded rocks. Those which do present* tffcrnselves arc of little comparative lmpmtancc, 
except as illustrating the e\tcnt ol tins force, wdnoli, m oth#^ places, has produced phciionicna 
of the most stupendous kind. 

The existence ol trap dykes upon the immediate borders of the distrjcj^ show that die 
dynamics of igneous -agency ha\c not entirely slumbered. The undulations Inch extend, 
like immense waves, over the whole breadth ol ^ihe* district, show ako the influcin e ol some 
subterranean agency which commuted the rocks into: a billowy §ea. ** * 

The manilestatiuns of lupal disturbance, whether from deep seated* c auses or Irom some 
local operation, are confined to a fe\J 4 slight upliftings or dislocations of tli^ strata ; ''sometimes 
an abrupt flexure marks the poiftt of application of force’ where the strata ha\c not been 
broken. The^ig/fte at thafhead of ike chapter represents a flight uplift the* stiata at t^ie 
upper part ol the Hamilton groffj). Thdfthin mass,, which is thc^eurnnal limestone below tin' 
Moscow -shale, together with thisTock, is abruptly elected about four feet. 'Hie limc^oii'’ 
has been broken#, suddenly oft, while t^c shale, tkyugh less sl*trplyJ)roj5;£h, is, nevertheless. 
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plainly fractured, and (he small fragments in the joint arc crushcd*and partially ground to 
clay. The amount of lateral motion may have been greater than appears ; for an oblique 
fissure, extending Irom the vertical one to the left, was found to have the surfaces striated. 
Such a phenomenon could scarcely have resulted, unices frpm the moving of one surface 
over the oilier, by a lateral force. ^ 

beyond this point, m a southwest direction, thcydtp continues as uniforrfi and gentle as on 
the northeast. • 

Several other points along the lake present similar appearances. The following occurs a 
few miles northeast ot the Pennsylvania line, in rodks 'of the Portage group. 


14‘i. 



The strata ar# mostly shales, or "sffaly sandstones, with a single tl^k b<$ of sandstone, 
which is broken at numerous* pomts alqpg ^he ^cmrve. The irregular ^fracture is strongly 
stained by deconijM^in^f pvfites ; and there seems to have been injected mud, which lias 
torced*its way into all the tissufrs and between the shaly lamhitfe, for several inches, and often 
for several feet. TheVftfcc ofe slate amfshaly sandst<$he are broken, aiid stand-in the frac- 
ture at various angfcs, froi&ncarly horizonl^ td vertical.* • 

The fracturing of tffc strata has tendered theifnass much more destructible, and the waves 
have worn a deep, cavernoiTS depression, wlych recedes fifteen dr twenty foet bey and the 
general line of thetdiff. Many of the indentations along the sliore are produced in this man-* 
ner, their commencQincnt being the AactuA^in the' strata. 1 have seen several where tjife 
amount of exe^vationHs wuch^realet than*#i this, hub much of 'the same character. 


UPLIFTS, PISLOl ATIONS, ik’. 


In other parts of the distnet these ujiliPs have pioduced lines, winch, bem** mure easily 
excavated, have he* oijie the channels of Mrcains. Many beds of streams piescnt this appeal - 
anre, but in most cases l have been inclined to refer the apparent phenomena to uyv paitiai 
uplillm^ of the stiata by ice. \ ory many instances are doubtless due to this hitler < aiee , 
but time aie others which cannot he referred to siuli. an influent e. The followin' 1 is a 
seclnm of the south 'branch^ the Cattaraugus, with an elevation ot the strata upon cithei 
side . 


1 1 1 . 



The disturbance is here so great, that 4t seems flue to some mure, powerful JU^'iiey th:m 
the freezing of water.. Still, however^ so nrttfiy points pieacnt similar ap^earam es, whuh 
are evidently due ty 1 lit ‘ latter cause, that At ifc # not c;«j,y to de( ide... 

This eilect of uplifting is sometimes manifesting only along the line t^ftractuie; 1 he* strata, 
on either side, manifestin'; the VamoTino of jJ 1 ! 1 as ^ ^ hhd not. occurred. I he. follow 1 1 1 ; 
illusti atuui is IroTii a Hill on tile south bi^jidndL th* CatlafMigus, one and a half wnles above 
I attic’s mill. TJiO strata on eithn -Me of tlie lim>of fracture aie appaicntlv as umli-tnihed 
in if it had not happened. * 


ik 


% 
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There is an oblique line of fn»©twrc, jib rej>rescnted, ascending lo the left; and this is a 
common circumstance attending nearly all these fractures or dislocations. It will be per- 
ceived that the amount of, dislocation is v never so great as to produce any evidence upon the 
surface ; and these localities are only interesting as showing the influence of causes which, 
at other points, have wrought such mighty changes. In every instance winch I have observed, 
the direction of tiffs fore© is at right angles to the line of dip, or in the direction of the out- 
cropping edges 6f g^hc strata. It. is in tlie same direction jjifonly that the great undulations 
extend, juid both ace probably due to tho I'nduqpcd of the same agency. 

Besides these frirftjres aijd dislocations" others, upbear Ijavo a local origin, such as the 
downheaves along the line of dip in t lit' limestones. In tracing the limestone southward in 
Seneca county, we find its dip often g$«atcr*lTian the average of the strath in other places ; 
and after its diiappearnnee, ue again find the same layeis rising to- the ^surface still farther 
south. Although the soil covers. tho surface, #nd the absolute fradure is' not seen, yet it 
doubtless exists, wuf is probably due to the Yallung down of the laycrs'bn the north, from the 
icnioval of tin* soft marls of the Salt groujj below.* 


The same layers app<JjiT*Uj the sueeessi\e points 1, 3, or af I#ast they arc So precisely 
similar that there ^ no possibility of„didtinguishing them p arftl we fort her knbw, *that if the 
tlmknestt of thcjrock is estimated front adding all these sliecesi^vo^outcrops* it* Would be 
greatly increased over th%jame intother places. 


JSfL* itineration, pngi* JfcJ. 


* 

* 
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Va w of Ih* Cliff* on b'«H troth. Prom a sketch by Mr. ti. N*. I Iqprtum. 


(IIAPTKULX. 

Jointed Structure of the Rock^of 'tkc Fourth J)istrict . 

Ih addition to the slaty vintages whuh separate the forks of the Tonrth Dislint into 
lath in a' parallel to life planes of deposition, and those line?? of separation whuh divide the. 
siheeoiis and calcareous masses into thicker blocks, \ve li.ive another series of divisional 
planes, for the mo^ jjprt vertical to t,he line ol deposition, and oJteu penctr.ltjng to great 
depths, as seen in high cliffs and jiver Ittnks. Tliesc lines ufd ivisinu have two directions, 
crossing eat h other, generally, .111 slightly oblique angles; though there art; cases wheio^ t)n; 
diieetion is nearly rectangular^ as in the Conglomerate, whit^li rs divided into huge blocks, 
often separated several feet fro^i "each other. ± 

Where tliest* joints artvlbuirif'rdus, j^lfey divide the rot k lUto blojpktynf convenient jdze for 
quarrying, tvtth fertioal focl^of gfcftt regularity ; and wlietc deblocks are too large, tliey 

7 3 & 
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nr e readily split in a direction parallel to the natural faces. These vortical divisions are of 
immense iinpoitance in quarrying 1 , particularly in the limcst&ncs. f have seen quarries 
wrought to the depth of twenty or thirty feet, and for several rods in length, the back formed 
by a single plane, or by the salient and reentering anglgg of the Tine* of these joints. Owing 
to this circumstance, a great amount of labor and expense is saved over what would be neces- 
sary it the whole length and depth was to be wrought down by blasting. 

Jn cases of, slight disturbance# or upliftings of-ilnS strata* as there have beiai in some places, 
the slaty clcavagq seems more perfect, and the jojpl* mote numerous as well as better defined. 


1 1<> 



Sqtfam On Vtccnty-milc nnk% 

* £ V 

v * ’ V L ' . 

In this instance, from some cau^or other, the pints are exceedingly abundant; and they 
arc not all vertical, v but cross diagonally frpm one to another ; neither arc-the planes all parallel 
in their horizontal ifijrcctiou, frequently meeting, so that the block between them wedges out 
at a very acute angle. s 

The same formation of rock has, in one place, a more perfect jointed structure than in 
another, though then' has been no perceptible, influence exerted.* Still, howqver, it may be 
due to similar causes, and only at a grater distance from the centre of influence. 

These joints, though usually perpendicular to the planes of deposition, or slaty cleavage, 
(which are coincident,) are. not invariably so ; they arc sometimes oblique to this direction, 
and even curved, leaving a spheroidal surface upon th~ mass below ns the upper becomes 
removed. * 

Sp * 

Notwithstanding that Jbints cftc far "more numerous in the vicinity of slight uplifts, -still I 
would not iflfer front' this fact that they ar& Tluc.to the same cause. *Tlre manifestations of 
disturbing ij/fiucnccs Ut #a«h points majfchc owing, ^as suggested by^Prof.^jiillips, to their 
presenting less resistance tjban others ; and for this reason, though the force. Vere applied 
equally under the ^hole-area, that point wlpre joints wereapos^ nuiticrous v^ould yield first. 

It becomes adsuhject of interesting inquiry, why certain si massd^ arc destitute of (His 
symmetrical division, whil^ others of the jsamo.age posscsS U in a hi£!i degree ; fur so far -as 
external itppparaiccailr^concejtcd, they arc #s suscbgtild<? ofrouqft effects aS those tfherc this 
strftctnrS is perfectly dcv«4opcd** ^Several modes, of r^jflanati^rf oileiw ther.iseWes U> account 
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lor those phenomena; bul futureobsexvauons ate required, belorc any satisfactory hypothesis 
can be advanced. 

From all the facts observed, there seems reason to believe that these joints are due* in 
galvanic or magnetic agency wMcli has pervaded all tho strata ; but that certain subterranean 
influences, operating at ccr^jn periods Y>r under Certain cftcurnstances, may affect this con- 
dition. Where* sucIl an agency Impacted mftre powerfully over a limited area, it may have 
produced a greater development of this symmetrical structure, The fact that these joints foi 
the most part follow a uniform direction, points to some universal law like galvanism, or 
pervading heat, as the primary cause of tljcir production. The uniform direction of metallic 
veins is not more persistent than is the direction of these joints ; and if we refer the cause of 
die fgnner to galvanic agency, why should we not refer the latter to some influence equally 

i 9 - ** * * 

universal ! + 

The ’ten Jen jy of ouj* orduiary clafMo sqiawrte iiflo lamina 1 parallel to the lines of deposition, 
Mnd also by vertical planes into rhortfhic masses, indicates the same stiuctme, and the operation 
of 1 lit 1 same laws as those pioducing>more extended offer! s upon our slafe |)rk^ 

The shores of our lakes, the banks of rivers, and the high elilfs bordering tin* ravines of I In* 
southern counties of the district, 'ptgscul these joints ^lt* great peifettion. The whole effect 
produced by them, the sliding down, the undermining aud 1 destructive actum of the weather, 
is picturesque m the highest degree, in 'some plac<**V their grea.4 number and ^regularity 
suggests the idea that they may have been produced* by causes not unlike the symmetrical 
divisions in the trap and basaltic rocks. 'Vhis' effect, tlioygh 4 Jiot regular as the latter, is 
often nevertheless constant in certain rocks, and as oq^ajdy gowned by certain laws, and we 
may not unaptly term it mountain crystallization ; yet? although wo cannot prove that tire 
ordinaiy law's of crystallization have had ihe sliglUest influence, so^neither can wo in the 
columnar basalts. Tn these wc find the direction of the columns at right anglc^ to llie, cooling 
surface; and in the jointed structure, waffn^, wyh few exceptions, that the direction is at 
right angles to the plane of 'deposition.* ^ 

From the smoothly vertical faces of these joints whcfJ the jock is of a inform composition, 
w r e are compelled to ascribe the cause fo something ’beyond that which conlraclum on desu ca- 
tion would produce ; indeed, from analogous cases, this lattcf kind of strucThic is twt produced 
ia right lines, burin variously curved* and und^Iatyig 1J [regions. Another objection !o this 
latter view 'i* presented in the fact that some of the fhost argillaceous masses, dr those vvhw h 
on desiccation -would contract most, are ncvcuhelcss almost or entuejy free liuin these, sym - 
metrical divisions. Limestone, von the other hand, which m many^tases we hiust suppose was 

* jSaml^tone in coritunrtion wifti trap, often toecomrs columnar for a <h»l4Hj;e fiom of j'inCUon ^’iih flic trap , am! J 

have soon fragments* i/ furnace j^catt^lohrs, vi Jtfcti tnul become columnar in like umihu i. IrfUn '■••^-asr s, v\t cannot douhl th ,l 
ths columnar airarigerm-nt has res>u! teller action of thc-fceal upon the bandrftofte. r I !i* - ’*l f d idiucluie is ofui^viry 

*n ilo^ous lo th.s , and in tins vicinity oj^h^tiff npliftmgs of the* strata, tin* joints i ross each oth« r so i !ns« |y to jmvc the itm-*, 
where partially hiukcn or removed, a coluuj^ar appeaftnec Granite rn iouiss often takiiftipoii this columnar aspect c) 

pr rfetMly, th.it at a liltlp distance it flight tic mistaken lor column ir liasalt % 

• •# * * 
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produced by corals, and often much crystalliacd, bein^ in ^condition to exhibit less of these 
divisions on desiccation, is nevertheless always strongly characterized b^ a jointed structure. 
Slates, also, where the laminar structure is well defined, liave always this jointed structure in 
great perfection ; while in those where the slaty cleavage is got observed, the joints arc like- 
wise very obscure, or but imperfectly developed. Although there iftay be no sufficient reasons 
to induce the belief that one is deppnd.cnt upon theothcr^till, iifrocks of similar composition, 
where one is absent, the ether is likewise. * . * 

In many instances we find a fossil perfectly divided by a joint, the respective portions re- 
maining on either side of the fissure. Numerous instances of this kind may be seen in the 
plane of a single joint i n the fossiltferous portions of tlifChcmung group. Had these joints 
been due to any thing like the cracks in ordinary gjays, or those produced during desiccation, 
it is hardly possible that these fossils would* have been dialed in tfiis regular manner, 

This, structure is fully illustrated* by -the (Rowing, jyoodcute and c^escriptwhs. These 
sketches could have been grgatly mujtiplled, but these #n1y havqbcell seloetfll frojg a’ nu- 
merous collecftion^ particularly in the higher rocks. 

» * 

Jointed Stricture theJdltft&one*. « 

Tl\p direction of tlipse joints in tfeojuncstone isrtor the most ^art very uniform ; still, how- 
ever, Uicrc are exceptions. \^icre thQ*io¥.k is exposed upon the surface, these lines of joints- 
are very manifest, and from ^feathering, often present wide fissures ; these, in favorable situa- 
tions, become so much worn*b£ncatli jlic surface as to b# cavernous. They influence the 
tjiin soil uppn the surface by draining the water into the fissures of the rdek, often leaving the 
surface dry. * * 

In^the Jowcr part of the Niagara limestone these arc prominent characters, and in the quar- 
ries near ;*Loc£ port;, are of the greatest iufjfortancc? in facilitating the removal of the static. 
The. central portion of the mass, which 11 is concretionary ftni^i^gularly bedded, doc s- not 
present §ic wcll-(Jpfined Joints ojf tfi#lowcr pgrtf tileteed, in some places tliey appear to be 
nearly or entirely wanting. Ag^inl^thtf^per p^rt, -which is thrjjly bedded, Jthough curved 
and apparently contorted, the jourts are fittingly defined, and together with the lliinly bedded 
structure, enable- the workmen qu&riy (he rock without thcaidtif blasting. The sketch 
on page 94 ista natural fuce # uf life roelkm j^fe direction of a joint. 

In the limcstqjffes of the Ilclderberg digjsiyp, this structure is m or oi strongly manifested than 
in thq^ Niagara lfWiestone. ^The joints oq the surface oftcji appear as b#oad fissures, leading 
to caverns below, and jh<! sinkholes observed are produced by the widening of th«e fissures. 

Where thi^rock is wrou^it (or quarry stone, the same structurg is stroiiglytyanifested, the 
lines of division often pqjfetratin^ tlfcf Entire rock. The gfoodcut befow is aij illustrafiorTbf a 
quarry worked qn t|ic line of < ptltcrg,p,*and shgprs the fagility # o$iRd ifi remtving the rqck. 
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* * Lime si one ipiami near Waterloo. 

m m • 

* * *** + *?**{■■ *• 

In the impure limestone# of tlj^ SaJj^groilf), these joints are often manifested in some decree 

of perfection, hut tlnfy are mbre uturtfllj closed, and evident on the surface (ydy-iroirAveatlier- 
ing. They are much more numerous than In the purer calcareous rocks* and* separate the 
layers into small blocks. * 

* •. t 

Jointed Structure of the &f$les and SmnOsjpncs. 

* * 

In the incoherent strata of s?ft shales, likc*thc Nittgtyr^flialQ andlhosc of the Onotnlaga 
salt group, as well as in some of tlm softer shales of the higher groups, the jointed structure 
is* but very imperfectly developed. In the softer pdMbns the saft^roup, this .structure is 
scarcely hiore developed than in the recent clays; and altnost tfie^amq may he said or the 
Soft red marl and shale of the Medina sandstone* and" the shale of the Niagara ^roup. * In 
some parts of the Hamilton group, and in*the Casltaqua shale of the Portage group, joints 
are often scarcely perceptible. Jg the ii^pfcse and Jess compact sandstones, w the joints are 
imperfectly developed ; but irr*the purer and more compact strata #f this ilature, they arc very 
perfect. In all parts of the higher group?, hojjcvfr, the joints mr* very perfectly defeloped, 
and v«ry clearly and of5rw^y defined. In the slaty shales, where they have been freshly 
exposed, tl#x surface* • af< c scarcely separated, and of ^1^ perfect smoothness and regu- 
larity. The surfaces are usually plane, but souictifhfs t^ey are curved, as in the following 
woodcuts : * ' • * * * * 
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Fig. 1, m a sketch from the western shore of Senccn li^Se, near Big^tream point. 
Fig. 2, isa sketch from the bank of the creek uboye Lodi&lls, near WyekofTa mill. 


a, *,A, oi% uniform plaiteii #pe*fcct ^ unitin' 

b, />, are curved surface^ amving a general vei 


aving a general vertical direction, aml|pf equal smoothness with the oQiem. 


Sometimes the intcfetratiiie^ amourc sandstones interrupt the joint, and the lines above and 
below do, not coincide. In the grater number of instances, however, these thin strata offer 
no impediment to the passage of the jpjit, and the whole mass js divided into huge blocks 
or <prism£ This stnlttugi, particularly afong the lale shores, plcsehts some of the inost^ 
picturesque scenery, resembling the gigantic ruins f>f Cyclopean arcliitccturc, crowned in its 
decay b/ trees, shrubs and festoons of moss and vines. 

The following sketch is from a beaujjtul example of this kind, on the shore of Cayuga lake, 
near Ogden’s* fc fry. * * * H * * * 



1 Jointed struct u,r-' of the Onjuga lake. 


JOINTED STRuCTURE. *05 

The cliffs are divided by vortical and < ur\jng joints, separating *a long line into blocks ot 
ten to twenty foot long and broad. T1 k* action ot the water is constantly widening thosr 
joints, and undermining the musses. f l hose fall down, one after the other, and their fragments 
arc dispersed by the waters; sometimes a single one of a whole range is left standing alone, 
with a long interval 'between it and any other, as in the illustration below (fig. 1). In hg. 2, 
the high blpck is isolated from the cliff*behind it, and from the range to which it belongs on 
the left. Its relations to the adjoining cliff may he seen by the range of concretions which 
arc thickly dispersed through a^ctiiiam stratum. Some of those concretions are divided by 
the joint as regularly as if sawn .asunder * in other instances they project from the mass, 
having been unaffected by this ^divisional structure. 
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The strata are composed of alternating hard and soft materials, which unequally resist the 
influence of water and air. After a time the wearing action of the water below is so great 
that the base becomes too narrow to sustain the mass above, and it usually falls over on the 
seaward side, when it is soon dashed in pieces, and isTcmoved by the waves. 

The u Chimney rock, v below Jefferson, about two miles from the Mead of Seneca lake, 
is another example of this kind. *A single block, originally one of a range separated by 
vertical planes, remains standing against the cliff, like a huge chimney upon the outside of a 
wall, to which it bears a fancied resemblance. # ** * 

The following is a sketch of this place : 



* „ JVliere* the water finds its way citffroly v oun -d, the mass wears down much sooner than 
wl^cre (the side continues ^ittftthfltl to the main cliff. In some i^slafhces 1 tjjese blocks stamd 
out along the line of the cliff in bold relief ; and, from long weathering and wearing by the 
waves, have become rounded in outline, and the point of their attachment is constantly mr- 
"rowed, until finally a separation takes place. ^ *r?lp projecting edge overhangs the lake by 

WKiveral feet, and the water is so soon drained df through^he smaller fissures that the larger 
trees near the edge die. * 
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In many places, i( is- evident that there has been but little change during long periods ; for 
large trees arc found growing m the fissures, and others upon the separated blocks, extending 
their roots down the sides of these and into the soil below. Such appearances arc observable 
in the banks of deep ravines, where there is conclusive evidence that large streams ot water 
have llowed at some former period. 

Jointed Structure of tlic Conglomerate. 

This structure in the conglomerate usually divides the blocks into more rectangular forms 
than the rocks' below. In the outliers of this rock vrtfleh appear in the southern counties, the 
whole mass often appears in isolated blocks, as can be seen in the illustration under the 
description of that rook. The liollowing *k<ftch also illustrates the same. In the corner of 
the block, on the left,*k«will be s«*n tiff* a portion has been removed by the intersection of 
two planes, which'did jiot extend e‘nti^ to the surfadfe. 

154 . 
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CHAPTER X. * 

Mineral and Gas Springs rising front the Rocks of the New- Yor/+ System in the 

Fourth IU&ict. m . , 

The general phenomena of springs have bcc|i nfticcd Jini^pr cajlfrocfe or‘gronp, where 
there existed any circumstances to modify their j^ductioi^ or ottanvisc affect their fre- 
quency or copiousness. The origin of all the springs of purc^w^fcr, or that of ordinary 
purity, is simple and reaiffly #ndqr$jGod ; in other instances, there seems more obscurity 
attendant upon them. m % 

In this district the only mineral sprf^s of irrterest*are 4he salines, the sulphur springs, the 
inflammable gas springs, and l^e sjmrfgs of Canoga, yielflyjg nitrog 


* 1. Niwookn Springs. m . * 

* • * 

The only springs in tiff; district which are known to yield ftTlrogcn, are at Canoga "in Seneca 
county. One only is very copious, and, therefore, the only one usually noticed. It is situ- 
ated at the,, base of a gentle slope, and ndar the southern termination of the Cjrrniferou^ 
- limestone. The basin is not over jjjtf feet jJ'djamctcr, but the jjfatcr rises, in less (piantity, 
over a space of twenty feet. The sand and gravel are ktyt in continual agitation, rising in 
little cones, find again Jailing away and appearing at another point. The water, in its ascent, 
is'accompanied by nitrogen gas,*vhich rises to the surface if! large quantifies. T|jp force of 
the water and the escape of the ggp give the spring, the appehranre of a boiligg vat. J^lie 
water is pcifeclly liftipid, and leavdS no sediment of any kind ; ji first spreads over a bottom 
of gravel and boulders, from which the liner parts have been rqpiovcd* fo^ several rods, and 
then flows quietly though a narrow channeMowards flic lake. The outlet of this spring is 
joined by ^jimilnf stpal^r onfc, which flows'in from* the !K)rttlea&t**Thore are aj^o several 
points in a swamp near this, where the same gat flsnes. * 

These springs have all the characters, except temperature, of tFicjhcrtmal springs along the 
eastern border of the State, the gas from which is known IoTj§ chiefly nitrogei* The spring® 
of Canogaf with several in Franklin county, N. Y., are the only ones Iiave seen yieWing 
nitrogen, which \vefc noUabove the ordinary temperature of the place. The tcmpvatttro* 
of these springs is about ^Ofi, Fahrenheit’s scale. * * 
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From the facts bpforc noticed, under the description of Odrniferous limestone, there i* 
scarcely a doubt but these springs have their origin along a line of fault or fracture in the 
strata. Those on the eastern side of the Cayuga lake at Springport have, probably, the same 
origin ; atid it is interesting to dbserve that those in the eastern part of Ncw-York are in simi- 
lar situations, but much nearer to strata of igneous or hypogcnc origin. I am also informed by 
Mr. Vanuxcm, that many .which lie has examined in Virginia, and at the south, are in similar 
situations.* ‘Those of Chateaugay ar^ge&r tho junction of the granite and Potsdam sandstone, 
and in the Calciferous sahdrock. * 

* 

2. Springs evolving Carbui!etted Hydrogen and Petroled^ ( Burning Springs). 

* 

Springs of this ehal^ctcr^nAi^imcrous in thp Fourth District. Sometimes the gas alone 
is the only product ; and in ojhers^t is accompanied by petroleum, or liquid bitumen, which 
spreads over the surface flf-thc water, aneffajpn be collected in considerable quantities. These 
are the “ hunung spri^gf” "tyjiich in *ur younger days were such a marvel as a part of 
geographical knowledge. # * * ' * « 

These springs arc chiefly confided 'to the higher spelts, tfiough Uijpro are if few places where 
they occur in the lower beds. The lowest situation fa the Fbiitftlf District* is at C Report in 
Niagara county : this has already been indeed in the desrripfton of tjifc Medina sandstone. 

Along the outlet of (-rooked laVfc, Ttiw-t arc several places where this gas is seen to lisc 
from the canal, and stream s r id *\v a tort The principal ptmit js where there is an undulation 
in tliQ strata. * * * % * ^ * 

A mile south of the village of Kushville, in Yates county, thcic arc one or two springs 
which emit a considerable quantity oT this gas ; and when ignited, it continues to. burn as it 
rises to the surface of the water. It was formeily conducted to a house near by, rtinl used 
for lighting and warming tire apartments, ft jijja popular llHief, that wherever tins gas uses, 
coal exists beneath the surface-; aifa accordingly an^xffavation was commenced ;\t this place, 
which of course*resullcd in disap|>oiiitmciit. The ggoldgical situation is in shales of the 
"Poftagfc groiq^ ** * 

in die town of JlrjjftHt)ntario county, there ^rc several springs from which this gas issues. 
The quantity is often large, and migtit he turned to*qpin%t'cnnomicul purpose. 

The “Oil tyring” as it is tcrinbd, is si tu^cd (41 the dividing line of Allegany and Catta- 
raugus counties. “It is “u dirty circular poolf about eighteen feet in diaSieler, filled nearly 
to its uwrgift with foul water, having, at tlffe time we saw it, a*«mall quantity «of petroleum in 
clots floating njppn i|£ surface.*! # * « 

Th is desorption of thofamed o*l spring correspotjds \tilh its appearance when subsequently 
visited. There, w$s a small quanlit^f the gas bsuipg at intervals lhroifJ»h the viscid film 

• Prof. WfaH. Rogers 1 i;h since |nil»!i^lit».cl an elibor.-.lR pnper on ftlic “ Connection of Thermal Spring* in Virgfhia with 
Axes aniVTan^.*' ( I'rausai tiqgs «*f ihu Association df A#ieri:an Geologist* anTNuturaHjilB.)* I * 

t VASCXLKk Aimuaflleporl of 18?7. * * » 
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yhich covered its surface. About half-a pint of the petroleum, or Senega oil , was collected. 

This spring is at the base of a hill on the Reservation, of one mile square, belonging to the 
Cattaraugus Indians, who reside on the Allegany river. 

There arc several other places in the county of less importance, where both petroleum and 
carburetted hydrogen gas are evolved from springs. The iticks, in nearly all localities, emit 
a bituminous odor on percussion, and the fluid bitumen often exudes from pores or cavities. 

In Cattaraugus county, carburetted hydrogen ga^ jssues from the springs and running 
streams in numerous places. In the town of Freedom, there is an bil spring similar in many 
respects to that of Cuba in Allegany couffty. The spring is situated on a slope below the 
outcropping edge of a highly bituminous sandstone^ which* rests on an impervious shale, as 
seen in the woodcut. * 



a. The position of the spring. 


The origin of this spring is doubtless from thehituminous matter which is carried down by 
the water it percolates through thc*fntterstices of t lie sandstone. Several excavations have 
been made near this spring ior codl ; and in one of these, after breaking tliaougii a hard sfra- 
tuin in the shale, a large quantity of the. petroleum, mix?d with vvat&r, rusli^d up,, fintitcly* 
filling the cavity. The quantity was so greg^, that 'for a longtime Sev!5jj^L||arflons were daily 
collected. - • 

In Chautauque county, a larger quantify of jjie gas issifes from springs, strums and pools, 
than elsewhere in flie district. In many Distances the gas is accompanied by petroleum, which 
founs a thin pelliclfc uj^pn the«urfac# of Ac*watef; in other places the gas, riset aleiie, and 
sometimes the petroleum occurs where there is no visiblo^evolfuiop of tl^g 

Near Forrestville, there i»a c^pioift emission of tins gas$ and it has been^in contemplation 
to convey it to thC village, for the purpose of lighting line houses and storey. *At‘Laona Jiere 
is a stratum of highly bituminous sandstone, and the w^ler,, rising to the surface, i^accom- 
panied by pctrolcqpi and gas. • The sandstone appears to be charged with this fluid : it issues 
from the pores o^fugsji fracturtv; and specimens, ^ftcr remaining for jjyo years aabihet, 

still emit a strong bituminous odor. r 
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The village of'Frqdonia is lighted with this* gas, which issues from fissures in the shale 
forming the bed of the stream at this place. During the day, it is collected in a reservoir, 
and furnishes sulFicient for purposes required. 

At Portland harbor, the Lighf-housc is illuminated with this gas, supplied from the margin 
of a small stream on the lake shore, half a piile northeast of the harbor. The quantity at tins 
place is so great that no reservoir is jvtflifrcd? and \ was informed, that during the night, as 
much passed off by the “ escape pipe” fts was consumed. 

Large quantities of this % gafr issue from the waters of the lake near the shore, for three miles 
northeast of Portland harbor, ami in qumsrons ether places farther north and east. At Buf- 
fington’s well,* it is constantly rising from the Jaku near tire shore, apparently sufficient in the 
space Of a few roda-io^lkiminate a city. This product will doubtless be turned to important 
account when the population sha^l increase, atid villages be formed in the vicinity. It could 
even at the prest^ii time be tisufl in tUcifillage of Portland harbor, and with small expense 
conducted to Westfield, ^rhe only requisite expense Will be the fixtures for collecting and 
purifying! the supply is constant,* arid probably inexhaustible. 

Tins gas doubtless issues fr^n the ea#h in equal quantities in*othei^pljices, but they cannot 
be readily detected exception fljK^pj£sence#>f wat*r. * Along jllfc afickerdtf bauks <4 the lake, 
the odor of the gas is constant ty^jjprcepTiJjle jbr miles, and its prcsArcc is thus manifest when 
the water is too rough to render its escape ^perceptible* • 

Numerous other localities oT mkior importance might be j^gticed,-* but the foregoing arc 

sufficient, as Its existence and uses are well fcnown. 

v ** * 

. 

* 3. SulrjAtretted Hydrogen SrRjffG^: , * 

* 

These Springs are numerous, and occur iff almosV>ev«ry rock in the district; but those which 
lire copious in water, and highly^chargcil with^gas, *re coafined to few situations. Tire most 
important spsipgs are those issuing from the rocks of the vypper part of the Onondaga salt 
group; these being almost thaaonly ones resorted to fa the^ediciial properties of their waters. 
Tliey* contain, bgsbles the gas, carlJbijate and £ulgha^nf lime, which are deposited upon- the 
stores and twigs oyer which the water flows. At s#^e thore is a considerable formation of 
calcareous tiffti, often covered with a yellow boating, which apparently consist of sulphur and 
sulphate of lime. r ftie water is usifklly perfectly limpid, ttou^h sometimes it has a whitish 
or chalky appearance when first flowing fronr the spring. 

{Springs of this nature which issue from different rocks, have an aspftet and general character 
which indicate theirtf dative geological positions. In^the sliales of the Niagara group, J,hc 
watej: has usually a^rk^^pe«y:ance in* the spring, though limpid, differs essentially from 
thosc^of tbfe Sail £rWp; while thosg in Wie higher jsifbks are- not only less copious, but are 


* This is a deep boring (C42 feet), made, *n search of salt water, on the supposition ifiat if j)ie 1evejt>f fide water was reached, 

the sail wajjpr Wtyuld be found. This ib not the only similar ignts0tuut wind, has been fdllowcd in searching for coal, aall water 
and the jjgfccious metals f^cithm ^avo^these vijmnary (Ejects e^led at the present tune. #■ ^ • * 
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often marked by a black and red deposit, as well as sometimes a whitish stain upon the rock 
or in the bottom of the spring. The tlow of water is feeble, and it is less strongly impregnated 
with gas. 

Such being the fact in relation to these springs, we are to Itok for some general cause why 
those in the* Onondaga salt- group are so much mojc copious, and strongly charged with gas, 
than any others. Since alsonhere is no gcneml IfhdT of disturbance or uplifting along the 
outcropping edge of this group, we cannot attribute their origin to any source below the rock 
itself; for if so, they would as probably be in other situations ?! liljjc farther north or south ; 
but as the facts stand, it is upon the very margin of this formation where they occur. The 
jointed and fissured limestone above afford* a passage for the w^Lcp from the surface, wjiich 
falls down upon the impure argillaceous limestones beneath* and p»vs«Uirough these to. an 
impervious stratum, when it rises to the surface* # * * 

Now all we have to account for, is the source gas, «and by what* process the water 

becomes thus charged? The rock contains iron pyl%cs, often very intimately blended ;*and 
on burning in the kiln, a large quantity of pure sulphur fulflimcs, am? lodges upon the stones 
about the tflp. It i^irf^oesfblc, perhaps, to say lhai this is ip a pure state in the rock; but 
may it not^robably be in so*nS*Qtllcr cornbipation #i<m wij^i #***, and one whiehnnay be more 
readily dcqpmposel by wdfer and atmospheric ^n^? Sin^,e Sulphur js known to be diffused 
through* this rock, either in $ free or*combincd* State, it i* very rational to suppose that. U 
enters into comhinaViorr with^&o hydrogen of the water, *nd "Wins produces the phenomena 
of gas springs. * ♦ 

The decomposition of sulpliuret of iron, in moderately Jam p situations, gives origin to 
sulphate of iron ; hut tlp£ cou^l not exist in the watevof tliese springs, though there is usually 
present some other sulphates, Its the sulphate of lime or of magnesia. I» the higher shales, 
which all contain iron pyrites, we find the decomposition leaving an iron stilt n, Knd often 
sulphate of iron, almost always sfllphat# of qlumiiifi, and Always sulphate of lime, which* 
forms in small crystals upon lhq, slaty lamina*. "These products arc the resulting!’ the decom- 
position of iron pyrites, in dfclricyfctnd situations where they arc exposed* to the weathering 
influences, but where there is not sufliq/ht *vat£r to foriy tf) rings. They ^>ot differ, so far 
as they go, from those of sulphuretted hydrogen springs. 1 have rrmde w detailed examina- 
tion, but there i# little doubt hut au analysis of these dry efflorescences would 'fftovc them to 
contain all the products of sqjplfcir springs* or at least 'to hear an equal comparison to the 
products of one spring with another. During fkins, the odor of this gas is perceived from 
the situations wt\pre thffb dry efflorescences apficar, though not at other times. 

On the Nilgara river, a short distjf^cc abovo £.cw^ton, there is^t^eious spring*issujpg 
from the cliff, highly clia^bd with sulphuretted 1 hydrogen gas^andf^jyw jpftmp^gnatcd with 
sulphate of magnesia ;*and judging ffdhl«some incm staljpfls upon the .^Bne, t it cohtainstboth 
the^sulphate and carbonate mf lime. JSow this* spring Jms i^ origin in a highly magnqgfon 
limestone, which is also^charged with Jron pyrites. In sheltered situations under the cliff, 
this rock is rapidly clccomptfsed, and pecduc* sulphate of magnesia, with a iittl$ $t4phate of 
iron and carbonalc and Ailphate of lime. Th«e subStancp can be c^tain&l tp the anoint of 
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several pounds in the spare of a few feet. The. decomposition o I this rock, beyond ordinary 
exposure, from the percolation of water *Vom above, will produce precisely the materials with 
which the spring is charged ; and tlieie can remain no reasonable doubt o( this being their 
origin generally, or even universally in the Fourth District. 

The quantity of this gas is not surprising, when Vo reflect that a single ounce of the bi- 
sulplmret of iron, if decomposed’and its sulphur united with liydrngen, will produce more 
than two hundred cubic inches of the gas. This is a large amount of this noxious vapor from 
so small a quantity of* the material ; the decomposition of a few pounds of pyrites will be 
sufficient to slfpply an ordinary sulphur spring for several months ; and in the more copious 

springs, it must be recollected that there are l*i^e surfaces exposed to the action of air and 

* 

♦water. # 

The increased tentyerature nSliecd in all these springs may lx? due to chemical decomposi- 
tion and recomposition, *#lhat. ei^oricfis cvoRred from the solids formed than is required 
for the products of gai^ Their grcal uniformity of temperature in widely different 
positions, would indicate ^e cause io be Jn cltemiral action, rather than to proceed from any 
deep-seated and general surety we may suppose is the case with the thermal spring* 
which cvolvoonly nitrogen. * ^ m # 

The same views will apply to thos^spq/l^s cvolviif^^arhureHled l^drogA f th§*mnst co- 
pious being in the highly bilumii^fcs shatfs of tlie Portage and Qhupung groups, \\Jnle, it is 
produced in smaller quantities frqpt tl^ lower^ocks. Its origin is*lliui satisfactorily jirovcd, 
and xve have the same evidences regarding tlie production «of the Jiydrosulplmrctted springs. 
In the bailie rflfcks in ^Jic eastern ptpfcof the #tate, wTucJjf%t ^he w#$t*givc origin to the rar- 
buretted hydrogen and pelroleufri, that substance is not ftmnif^sj, and there arc nq^spri'ngs of 
die kind". *:Agam, the rock# ijiost productive of the hydroaulphuacUcd Springs are equally 
charged with sulpliurcl of iron in the eastern pjjst of tlie State, and give origin to as copious* 
and strongly charged waters as at the west* ^ 

It Is true that in some places earburetted hydrqgfcn is vcY^febundant at points where there 
lias been a slight disturbance or ujflifting^of the strata^ but it appears to be in consequence (tf 
finding more rapid egress through the nunf^rous joints, Ml^nthan in manner to depend 
on such fracture for its origin ; and in many oPtlic iiia^ copious ones, no such mirks of 
disturbance are visible. ^ ♦ # 

On September #841, the temperature of tl^p Ay on springs *avas 50° Fahrenheit; the 
lower one a fradRon less** The upper spring discharges abouFeigfit or ten gallons per mimitc ; 
tho lower oirj^ fifty-four gallons per minute. * 

r IJhc tlmpcralure of the several spi^ng^a^ Manchester, \jhich a^e thd' most copious of any 
in the district, and from tvbicli a larger quanlily*of gas is evolved J^n in any other, is 5QP 
aqjl 51^ oF Fahjcnhe^jj^caD. The quantity of wiper is nuich greater than at Avon. 

The aitfhation of the <Avon springs is illustrated by tfie following wofdcut 
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1. l/nnm-tom* of ilif Onoii'l.nni *mU /jroiip. «. Upper spring. 

2. () uniii\g;i ti n<( C'uuiileruua^inifbtuncy. , 6. Lotftr*piingr. 

3 Murcellus .slmle. * 


The upper spring rises near the junction* gf the Onondaga *;alf group and the Corniforous 
limestone. 'The sourer, how ever, n is much deeper, as il ?an be penetrated with a rod to the 
depth of fifteen feet or inoic. The low or** spring rises fmm4he fame sjjata,* <*d a lower posi- 
tion. There are also in the same neighborhood, *at. iitlout the sam^e v el as the lower* spring, 
several others in which the water is strongly impregnated with gas. ^ # 

The position of the springs at Manchester in OiituritVcounly, is precisely similar. 


\ 

1 

1. Limr.>to 4 *r of the Onondug^ su’t group, 
On(nul«i*'u^hiiil Coriufewju-' Itmrt-tonepili 

3. Mtirot’lliH s»lial<*. 


o. Point at which the springs ts^ue. 
* . * * 


Til© shale above the hfhrstode does not approach within a mite or more of llm'Wgo of that 
rock ; and it ran scarcely be supposed to gi’t© origin, by the decomposition of its iron pyrites, 
to 1 lie gas which rises from the rock below/ '* 

. *' », * 

* 

* Sa^nus, *oit Spring s. 

+ -Jv> 

The principal brine spimgs of* ihe Fourth District have been noticed imder4.be head of 
Medina sandstone andMic thioildagfi salt gioup. 'flu first have their oiygin in the red shales 
and mails of the Medina* sandstone, extending throughout the whole of the district, and 

likewise known in Canada in the same#ocJ;. In the cat ly settlement of th«%oimtry, salt was 
manufactured from these springs ; butyls quality was often inferior, and highlf oolared ftora* 
the red marl. The brinceis alsovvery impure, from tKc presence of the chlorides «rf calcium 
and magnesium. m m m 

Since the sujyily of brine in ‘Onondaga county is so much more (gj^ous, flfnd the facility of 
manufacturing and transporting the salt so much increased, all llies*} springs in Ikv Medina 

— -- ■* — ^ ~ * A w • 

* The laigc piopoihon of iron pyntcs in the* Maicellu* hflR been supposed by some to give dHgin lo this ga»* 
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sandstone have fallen into disuse, theugh \ery recently there seems some prospert of the 
manufacture being renewed. The summons, in most instances, are unfavorahle to large 
accumulations of water upon the surl.ue. and boring has not been attended with the most 
satisfactory remits. So long as salt can he manufactured at the present prices, there is little 
probability that these springs will he of any importance. 

Thcio are several unimportant brine spring in the higher rocks. Tim most remarkable of 
these is at York iitLivingston county, 'tfUmJb, lor some tune alter its discovery, yielded a large 
supply of water, Ifflt which lias diminished since that time. Prof. Dewey miorms me that the 
the water gives evidence; of a l*rge ^oporlion of iodine, on the application of the usual tests. 

The only brine sprtog^of iiyp^farig* in the Onondaga salt group, is m Klba, Oenesee 
county, and has already l^cii^leseril)(Hl. 

Catalog i: of the pru&ipul Mineral 8yrin%* in the Fourth District , with their g< olo^iuil 

jxulhon uluits. 


Mails ul tin* Medina A U-w hnhhh * ut caib, 
s illusion.', Iijilnucil, 

Medina vuiilslniirr . . , 

Midi*. smdMoiie 

1 Medina «*inlstoiu‘. ' 


('■•rUnm it linin' ra! j Cuunty 

iUliiUiiK t * j 

Cldomli ul sodium, Mon i tic . 


- Medina sutidsUmi .' fx. 


| l Vf< , <lm i ermdstonu...^ Cat home and 0f 

i < hiondaga s«!t gnnm 

M iris of Onond.ifft! Carbonic acid 

, Salt group, 

Mails o| ( tnond.ig.i ! C.irbmolted hydrogen 
sail gioiiji, J 11 ami cal home aeM, 

I Mails nl Onondaga ^ Carhuictlrd hydio.eu, 
) salt srionp, | 

j Medina sidniMone... | 

Medina sands&ne .%'• . 

^^.'tliiiu‘ < iihiitlstoric.* ! -jjpA 

Minfin a vAdslmie 

Medina sandstone. .. 

Mo Hi rut sandstone 

Medina sandstone 

j Medina *arfdslnne . : - 

[ Medina s,indMom>...: 

Slide of iTaimlton 


Chloral sodulin.Au* Wayne 
Chlmido of sodium Wayne 
Chlor. of sod., eal Wayne... 
mas., Miljih. and 
r.ir|>* June, ’ 

Chloride of sodium, Wayne .. 
* 

/Milo. of.%.dium,&r Wfjjnj^.. 

Cider. of Ihl. mag . 

nesiil’in and lion, 

Chloride of «odnJin,| Orleans 
Chloride of >oiimm ' Oilo»ns .. 


Ditto Niagara.... 


t*' "In Id, i in ill fioiD LaL Out. oio, on the 
land of Cnei’' 

.. .N( at i I k Iff .u I of lion !« ijunil hay 

...Town o| (ir« uie, ft milt s N.W of Utuliesler. 
--*? l tin <• spinios, ui the ImM\# of gallium eieok, 
a ion n of (1, nk-oii 

.rj 'town of Cl nl. -on, li mil’s imrtli of tin pie- 
^pi'dm^, on land of Mi Mat Iff 
uN V 1 r tlie In ail of Lillie, Sodus hay. 

.. ' T«« mift-> < a-l of I i a kulle 

Town <4 (jali n, Old Balm salt spunyr. 

I * 

j V itlniri* nl Clyde, liming So tl i<* deplh of 200 
j feet. 

Two mill s’ east of Clyde. 

,.| Ranks df crock noilh of Wolcott fiunair. 

. | Fanliaven, in the town of (hum s 
■ Tow n of Ki ndall, lot RJ 7 . Salt was forrm ily 
! made at tins spiunr *■ 

. 1 Neai Seofn Id's mill, on Joh/I.son’s rink, 111 
| the town o| V' m s. 

, ' Town of Mui tav near Sandy erielt. Two 
• otln r Mimlai spiings in ihe snmo toivn 
. i Mi dina, ( )ak on h ml i ie< k. 
i 'l luce nidi s netfli of |,oi It port, 

. ftevtial nu Ei/ilei-n-imli ( rei li 


Rrn ic?.. .... 

Rritio... 

Urine. .1 

Urine 

Urine. ^ 

Chalybeate. * 

Chalyfirat*.. 

Chalybeate. . 
Snljilmroiiu^, 
kulplmrcous, 


KW. I 

Portage group I 

Onoiiilujffi salt group. | 

Onondaga salt giuup,, 

Fdiemung group i 

, Cliemi|jjg group i Infiammabie^as " 

jjflcdin.i siuidstone... I 


i .r. k oik, ne ar*!laH\ 


id (ioldeii lull crock H, 
mil. 


Ditto and non . I Sleuhrn 

Ditto , (ienesri 1 

Ditto ] Oem’-a<f .... 

Ditto ^..j (J.itiartnigiis 

Ditto j Meubeu .... 

Niagara 


Portage v ! 

OnoM'ig.i salt group 1 

Portage group 1 Sulphurijle'riTiy^^ 

Portage group # /.... iSu^diureltedliyiligeh 


Steuben 

--«* I «« 

Ji I CatUr iH;mm 

•Sulphate of Inpe.. J Cattaraugus 

40 * 


■ ’Neat the nlhi'je of Jefferson 
1 Town of Elfia, en;ht miles N W. of R^pvia, 
t Town of Elba, J, Old of Julie. ( • Httllerleu, 

, Nem Rutledge, scui.il unimportant ones, 
j Ea (mngQt land of Mr Davis. • 

I 1 wo nub s nu^li of Lcfftslon, on land of Capt. 
j Leonaid. 

head of Seneea lake. 
WiMtunnuillop land of Mr. Young u . 
j Tcwiuif Randolph 

j Several on tlm^arfks of Cattaraugus creek 
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. Kinil of spring | Cm 


SulphllienU", I’mtage firmip . 

SllljlllIlM Oil", 1 rml.KO L T |Oll[l . 

Siilphun oil", i Poi giwiip . 


Sulphureous,' Onondaga sail gr*up, 


SuI|i1iuiooii." m Onondaga salt gump 
j uppirpail, 

Sulpauieims, , Onondaga salt {.louji 


Sulphnii oils, 
SllljillUI ffllls, 
SlllpllllieoU", 
SlllphllieoU", 
SulpillilCOllS, 


•Hamilton group. 
Nmimu uroup .. 
Niagara gioiip .. 
1 Niagara uioiip .. 


Sulp'iinem^, 
Snlpb'ii coils 


Niagara group . 
ClmkMi gnmp . 


icons, ’ #siagfu,i grniip . 


Siilpli'itiDiis,’ Niurnua group 1 

Sulphuu mis, Oftoiitliua salt g#|#,' 

Sulphuu on-, , Ni.iLMia rump 1 

Sulptnm oils, t hiuudaira " ilt gnmp i 

^ i 

SiilplniM ous, Olio'l l I- i sail moHp, 
Sulphureous, Count limestone'.. 
Sulpliuiroii", 4 Climming : mup ... 

Sulphinioiis, Clu iiittig gioup 

SiilpliiiM'ou*, Clu imiu!: umiip .... 

Sulphureous, i^’oitagrgroiip 

SuIphiiK ous, i Onondaga sail /rump 
Siilptiuieoii" M» dim sandstone 
i?ulphur^nis, i (htfl’mlag i salt gioup, 
l SiiljiliuwoU", Omnulaea sail gioup 
[ Sulidiuu oil", 1 iSiatraiu group 


! Gas evolved. 

Contained mini rat 

* County. 

1 

Sill-stamen 


. j Sulphuielted hydrogen 

Sulplni'e of liino j 

(fhaiilaftpie 

. Siilphuu tli d hydiogen 

Ditto 

('hayil.impie 

1 Jhtto 

Ditto A 

i ( hautam|Ue r 

i,| Ditto 

' • *i 

Frie. ....... 

.j Ditto 


Knt* 

i.j Ditto 

A--- 


i,! Ditto 


C (Closer 

i 1 Dittu ^ 



i , 

, , Dill.. 

Sulphate of lump 

> . , 

Livingston . 

1 

in ijMiesta and soda, 1 


| Ditto . 


Ltvmgston . 

i Ditto 

V ' 4f 

♦Ionise j 

f Ditto ! 


1 Momo# 

Ditto 

** 

i ft Moiiioe 

• Ditto 


'Momge 

. DNl?..t. 

1 

! MonJ^Ir* \A. 

Ditto a ■ 

1 

DiUaiis 

! Dillo . 

Niagaia 

u Ditto 


Nlag.im 

l 

Duto 

tt. 

LNi-i-Mra .... 

I! 1 Ditto 


Niagaia ... % 


1 Niauara. 

...f... Sulphate iiud caiLo*)- Oiit^uo . 

naif ot hmc, * * 

^Ont*rft> 


lull limn, gas* 1‘oitagi’ uioup ( 

I nil, gum. gas, Pottage gump J(. 

lull umu. gas, Poitage monp 

Inllamin gas.! Foliage gioup 

I iill^|mn. gas,' ( ’lii 1 lining group — 


Inllamin gas, 

I nil umu gas, 
lull inun. gas, 1 
lufiiuun gas. 

Iullainm g.i"J 
lntlamm. gas,j 
Iullainm, gas, 


Pottam’ gump .. H 

Poitage eionp 

! Foliage gioup 

1 Chemung group 

, Chemung gioup 

Niagara group 

Medina sandstone. . . I 
Medina sandstone .. 
Medina sandstone .. 

II 

(ienesce slate £ 

Hamilton gq|up. 
llamifton group. ™.. * 

* 

Poitage trroiip 

(an nil limestone . .. . 

Onondaga salt group, . 


p- ■ j 

’aihunili •iPhyd io^c^, 
'ailmuUed h)d#)gefl, 


"Si-m ca 

Stm'ien 

.» A... _ tyeul en 

Slilllvii 

Steuben ... 

\\ .«> m* 

W.imic 

*... ttau.o ..... 

----- 

.1ft*. - 4 JJ-OIU’ ... . 

‘■•’gg si l,|, i U(1 

('ll lUlUilipli 

•v ; , 

. 4 pk. ..1, I ( haiitauijiie 

^ (’liautainpu' 

* ..j Oall.iiaugus . 

* I 

W'lnioe 

! Momoc 

] Niagara 

Jt- 1 .Niag.ua 


Particular locality. 


j One mile east of Van Bureri liurboi. 

1 Near 1 Ik* village of J.aona, 

SeveiHl in ami near tlm village of Fredoma. 
lit. uni islaftl. ■* 

Scvn^J on ibe Imlmn jeservation east of Iiuf- 
fuld 

Several in the towns of Amherst and Clarence, 
la low the him stone Iciiaee. 

?dvoHil in By ion and lkrgeii. 

^tib doma village, 

%evei#iuMr West \uiii, stiongly impregnated. 

Wom Moscow. j 

Village of Ogden. | 

Jamfrmin's in llie nty of Boeliester. j 

Monroe spnmr, live njilr s east of Kodifsti i i 
Several in the towns o( iMendon ,«ul Ppl loul, 1 

Ojulen, on the land of Timothy Colhy. ! 
Holley vill ige , two , Weak. 1 

S#n ial ue, ii lioekpoit , one thie<* miles south, 
t >n 'lamaw.imla ui i k, two miles (loin the ul- ‘ 
liuie, 

B ink of the liver two miles lielovv the falls, i 
I'enrlleton ^ 

Tlnee mile^eaM of Lew i"lon. ** I 

Cldtou spiings, town oL^lanehesler , sevrial i 
vi ly i ojiious and iMghl)’ iiufvm'n.ili d 
Banks o| the niilh'l m Can.md.ugua lake, 


vi ly lOjiious and Uglily im|)reen,d( 
Banks o| the gullet <T (’anaudaigua 1 
■4^ r aituloo. 

*( kimphelllow n. ^ 

Near ihe* po^ oflin: Ml Jafipor. 


Tow Camsteo 
rihana ® 


On Salmon < n ck, neur the foige m f^idlis, J 
At and neai I’afmyui ' 

\ i It a o| ( ‘lyde, ' 

1 ll.df a mile noithe.i"', Marion (Vntre, ^ 

: In am! ne.ii the village of Tiedonia. 

1 \ an Binen Ii uhoi. v 
1 Buffington’s wUk 

Poitl.ind^-iil'o® * 

i T*w^ of Sliei ulan. # 

Oil *i ingot Fudom, and JPveral olliei lofn- 
^ Jil.es ^ 
r l own (pKiga. 

Ne.ii theTinmlbof fieneftn* river. 

(iasjiorf, six mill’s ea u t of Loekport 
Several jdaees helween Kbekjxyt and Mjddlc- 
poil on the ranift, # 9 

I Bristol hollow', tovtn of Bristol. 

14fsl Bloomfie|iL|ml Riohimmd. 

On Loth "ides olthe Canamlayfua lake, witlun 
llitet 1 miles ot the villaa 1 . 
rFi'deral hollow, one nuleTrom Uushvilfe. 
(’anoga firings, ncaMhe village df (iinop. 
Towns of Byron and Bergen. * 


mlh ofr Nevjj^rk. 




NEW BED SANDSTONE, AND TERTIARY. 


011/U‘TKR XI. 


NKW K Kit SANDSTONE, tfND TKHTlAKY. 

Of the formations* (*mn unrated in the tabular view, jmgcs 17 to It)) winch succeed the 
Carboniferous system, jJjtro i* nothing in t W? Hourffi District which belongs to the period of 
the New Ked Sandstone. known development of this rock m the State is in the 

souflicaslern part, within flfr Inlets of lhe*First Distiict. * 

Tilt' Tertiary foimu1unf*i$ pianripflHy embraced within the First and Second Districts, 
though the clays and sands* extending tho-valley of hake. Unt^jfio are novu'se disfmmiisli- 

ahle in ihciiMithohi^icaPaspeet from jliosc whu 1$< am law -orgftue rujmtms in tin 1 ^dlry« of 
St. Lawienre and Champlain. v From a eouipnrn#n of these de HM#s. there is no dillerence 
which would justify a re foresee to dilT^mit epochs; and it setHfts mdfpd (pute pruljuhlc that 
thqy are ef the sanae age, and th(v*pfoduels of a period MihsetfttPtit to the gravel hy wltfch they 
arc jn mmly gjaces underlaid 1 , Miough^in ot* ers the clay re^ts upon thc^ocky strata, which 
apparently remaiTied unedVer^ iftc# tho* deposition of the gravel. llut if the [nesenj^e of 
urgajnc remains is to be the test in distinguishing the Tertiary frriftPJftlu'r superficial deposits, 
then all the blue and yellow olaj^,* surcerdqtUby ytlj^nv sands, in llmFourlli District, m^ 
he referred Ig the* subsequent peiiod ofdiift. '%■ 

v * During th^summer of l^tf, I examined jhn fossil if^routf doposits on th« Salmon'rjvcr, a 
k'\v miles froTn tin* St. Lawrence, and found tlnMn resting njttm the Calciferol** sandroek, which 
betr^ evidence of what fttermed diltidhfor ghu-io-Hqiifvm* action in ihe numerous stria* and 
grooves tip flu its surface. 'Hi * lower dq^sit of shells*prinripa)#y Sanflfuinolaria, rests upon a 
fine gravel. ])r. Fmtnons has shuwn lliiysjiiiie ftet with regard to this formation on Lake 
Champlain. Thus it appears 1 hat in reference tofclie lower formations, those of Ontauo, 
St. Lawiencc arul C^bamplain valleys hold the same reljftive position ; hut since the former 
contain no shells, they will he described m this repmt among |ho supe Withal deposits, without 
^reference to the Tertiary ^period. H 

I have remarked, that no organic remains have Wen fiam<Lm lljpf*felay« or sands on Lake 
Ontario. # I am not unaware, however, that fragments of wood, frwlftvatcr shells, etc.'ure sah.1 
to discovered ^dmt in alienees which have coyge under my owtt observation, these are of 
Subsequent penJA, either covered by a Sfido of thc/blder inUltTinfc^r^icloscd in a superficial 
leposit.*, AJ^XQUgh rtfnre time might Tiave been given to these formations, yet those of more 
iinuBdiate^pitcrikt hare absorbed the principal share of my ^tt(^liort^ \ * 

^ * •* * fe ^ jifc A * m 
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CIIAPTHU XII. 

* SUPERFICIAL DETKITtfS. 

The superficial materials covering the surface of the o\ler ftralifiad rocks of the Fourth 
District, and to a great extent coneoalin&thcm fiom view, arc#due tujsuccessivc operations on 
a more or less extended scale, which have broken up th^lridbii€ted strata, 4 uk 1 worn the frag- 
ments to dilfercnt degrees of compinutioQ. ThePgcncics prodilMhg these e fleets Iiave been 
sometimes almost universal throughout the extent of this district^alfcl at others* confined within 
very limited aroas ; and \^e may trace them through successive stages from the simple opera- 
tions "of freezing water* the mnnfb^ yf streams and tyverg, the washing of wittes upon the 
lake shores, through moH stupendous exhibitions*, as the damming up of rivet channels, the 
excavation of new nnqp, the Jpirsting of lakes, etc., 4li‘l ie pbctiprreJria pass beyond our means 
of comparison, and leave us UwWWijecture in what manner these have resuitoil, as they Des- 
cend the usual elects of causes before our eyes, ft'hcstf more extensive ai^l Ifcast ktjowri 
operations have produced tlroec deposits of loose matepals, tpmefimes called diluvium; Init 
as this term includes na*n^ cfeposits of local or.vcr^ modern origin, the, term drift has^cen 
^oposed, as being u objectionable in jhk; respept, and umiyibiguous in ks merfnmgA « 
Til e*s coring and striati% of tlm surface of the *frata, wlhcli sco*n*s to hare*b<#n effected at 
the same periotj,*^ well as the excavation of hgoad ai*l deep ni^r channels* and the like, ate 
all -referred to a# agency concerning which there is yet no settled opinion. The plausible 
theories of one observer are modified or overturned tt^new facts, ortHlicf bolder speculation* of 
another; and at this noincnljf even th^most extravagant Jypolheses arc advanced in o*ler to 
account for these familiar phenomena. * 

While so many conflicting hypotheses arc thus before the public, it would be of little mo- 
ment to advocate the one or lip <>th*r ; an<f therefore the faftts observed th the Fourth District 
will Sc stated, withHhe unav^dabfc conclusion# to which they lead. * There is always, in 
these investigations, grea^nccd of caution, not to confound the prqiJucts or the phenomena of 
two or more periods it ctyf readily #e demonstrated that the superficial deposits of the 
State a#e of different ago#* sometimes distinct and separate, and again mingled and confused. 
No one theory 1ft formation can account for the whole, and \^p a$p tlicrefocfi of ton to seek for 
causes close at hand, ^tltepthap^tenturcf too far infl) conjccturc.f 

* Sec MurchiSon’8 Saurian tteseiy-pes#f>ago 509, £ote. * * * # ^ 

f Mr. Murcliison has vcry^le^y bhujpn the fhccessive ptri lflllch die miperfiepi nocumul^tions of certai#parts of 

Snglami and Wales were ppJAced ; Ad the facts observed m New-Yogh correspond with his views and observations. 



SUPERFICIAL DETRITUS. 


All the northern part of the district, and the low slopes and deeper valleys of the southern 
part, are covered to a greater or less depth hy superficial materials ol more northern origin, 
mingled with those of the ro f k on winch the depoMt rests. 

r riie extreme northern margin consists of the worn fragments of lower stratified rocks, as 
the Hudson liver group? intermingled with a large proportion of those of the Medina sand- 
stone. The former gradually diminish ;is we progress southward, and are fin.aljy lost alto- 
gether ; those of the different successive fonmifcions taking their place, and constituting, in 
turn, either till? greater or smaller part of the w1k>1c accumulation. 'Those winch are of 1 lie 
most durable cliaracte^coiilinue fartiicst, and they i*ay even he trace* l as far as the Penn- 
sylvania line; but, in their passage southward, they have been much worn, and gieatly dimi- 
nished in size. iSlilhJfy careful t^agpiualii^i, traces of all the. stratified rocks on the north 
inav he met with iieHhdtc dcposflfbfft. ^ M 

J ^ # ' £ » 1 9m W * 

As we pass so^hwatd, ^owever, over tj^jn^piejt'ssive formations, we jTiul that all lia\e suf- 
fered greatly from denudation, and tluffc the *abradad v /rai^iients of each constililule a large 
proportion of the superficial materials ^resting on its southern neighbor. The size of,4he 
'fragments alwaytf bears a prop^I^on to the distance, tlity have been "transported Hum the 
parent rock ; and in the Fburih L)i*>ricjt we ofle^Tind^ huge mass^of & northejy rock resting 
upon the Margin of tli£ oijg south otf it, “while at a distance of ten op t\?bnly«n*ilys i.ullicr 
south, oirly small pebbles of the same occur^ m 

'These rPifearks apply ta th« tlfd^r deposes ; and while it iShnelimcs happens that a huge 
fragmeni*has hr?en transported mjhiy miles southward, having suffered liltle. attrition, it 
gee ms (#1 e to snipe jafferatuiii sufjscujyenyfi that of the greal accumulation below, liven in 
the dc(*f> valleys at JJl le south margin <jf lift* St ale, may be found jjcbblos of all the nuithrin 
jocks of lh<* district, except the soft shrilly which will not withstandjhe transportation. 

We ^id rcstmg upon 1 he ?iim*sU>ne anj calcareous shale fornuitioiis a dark i'oIui l giavel, 
ranging from fine le coarse. This* has accunlilated most in sheltered situations where a 
succeeding bed or stratum rises to the south of it^a*if it had been pished onwaid over the 
hottam, lodging gainst tlic projecting cdges^pf*lho stra^. In this way it often happens t Witt 
?i reckon its inorqpin^hem extension, is covered with sand g£ clay, while the coarser mate- 
rials are pushed farther inward. 'These phenomena where the deposit, is evenly dtslri- 

bu tedder the surface; in other places the coarser and^ finer materials, mtf rmingled in the 
greatest confusion, arts heaped vp into conical liiljs, w birth arCJLhickly scatt(‘red over the sur- 
face. Again, 4Jic same materials are accumulated #n J^ng hilfs*^r ridges, having a determi- 
* # nate direction, and sloping (.Unvg from# hi^pli norllicfti elevation ^Iie gcneral^lcvel of tlio 
jjDunlry on the south. * # 

* _____ ^ * 

The Drift nr Moulder period, the products of which are often confounded with more aflcient deposits of .similar ftiatr rials, is cer- 
tainly the m^fct lerenfcof all, i|§d, except where limy art* interallied vfilh the previous (je posits, arc always the most buperficial. 
In the valley of the Hudson, # the vicinity of Albany and Troy, l Iwyc scathed in v.^n for-i boulder or pebble of j'lanitc, ot of 
^gny lock older than the Potsdai^sandslone, in lhc$o|^si|^(#^l|^’cfiy ; w'hitc in a jieriod subsequent to tho deposition of the 
clays and sands, houldeis «f granite arc hy no mean^farc. * 

It%iay he Jfciarked here, t#it^#o!d deposit ij^liiUed td^ntaia^hundance of quatfr. T#)blc#£H .{fhrte weh gteen chlorifo ; 
but tlfcsc arMroi^he ifiartz ferns in the partially altcrlftoSks ofthc^l ef the Hudson rii# grtmp. » 
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This condition o l the surface clearly indicates t lie condition of the waters from which this 
deposition was made. On the one hand we have comparatively an evenly distributed deposit, 
as il made by the retirin'; waters of an ocean ; in another, the lorn; lolls, with certain direc- 
tions, show a determinate cmnse and moie poucihd current in the ocean, while tin* irregular 
conn al and dome-shaped lulls, with deep, bowl-shaped cavities, show the force of contend- 
ing eiments, or of other Cfbslruclions ill the*course of the transported materials. 


It l ■peonies very evident, therefore, that to whatever cause 1 we choose to attribute the pheno- 
mena ^ K> Miperficial detritus of the Fourth Ibstrict, the whole surface 1 has been permanently 
covered by water; for it seems impossible that partial inundations could have produced the 
uniform eh; irqft.T and disposition of the Materials which \vc find spread over the surface, not 
only of the limited area we. have been describing, *but over several hundred miles farther east 
and west. That partial influoiices have operated, and partial inundations taken place, there 
is no doubt ; and some of their effects will be untune rated. It is ve.jgy possible also that many 
of llie varying features of this deposit are due to causes not now 7 recognized, and less universal 
thdn at lirs! view may he*, supposed. In these I w on Id often be disposed 1 o include the ahrujK, 
conical and elong.ijjpd ridges, w'liicli, vjitli^io doterpunato direction, often c over considerable 
spaces, when iho^ surrounding conqjry is cotin paratively level. 

There* ft rtfto another fru l to lx 1 borne in mind, viz. jjial mil cm Is of the bypogene or 

primaiy folks constitute but a comparatively small proportion of the sifpei final aecumula- 
tions of Western ?SVw-\ork. 'The great bulk ut the deposit, whether evenly distributed or 
iriegulaily ia>sed into bills and ridges, is, nevertheless, composed, in bilge proportion, yf the 
rock but a short distant c on lb o mnih, 01 perhaps ‘■fvf die one on whirtiit^resls, with a con- 
stantly decreasing proportion of rocks of northern origin. It is true that boulders of granite 
and gneiss are oJten scattered in great profusion over the surface, sometimes indeed to the 
almost entire exclusion of every other rock, and they, arc rtrioic or less numewms in almost all 
situations where the superficial detritus has accumulated; still they rarely enter into the 
great mass so as to constitute any large jjropyhion of the whole. 

Altfiough it may not he impossible that some ol these boulders, of granite and other rocks 
of similar nature, ha ve been tflmsporlcd at the period of ibis great accumulation of Wal drift, 
and forming a part of tin urcat moving mass; yet they arc, for the most part, due to sub- 


sequent operations ; brought thither by a force winch lias transported them alone, ant! which 
has had no great effect, even upon the previously deposited supcrficiaftlctrilust; and we must 
candidly guard against confounding flic* accumulations with those of antecedent formation. 

Tn many*instanros fhflfe lias been ari, intermingling of the products of two periods, and 
sometimes the granite bouldcts a)»pcar to -have rolled down from higher elevations, often in- 
deed resting upon the most recent superficial deposits.* Instances of this kind are visible along 
the valleys of the northern part of the d , istr%M. On the broad northern slope towards Lake 
Ontario, where hills areUistJftit, lh(#e fir%rmnicrgus aud ext -naive fieMs of boulders, resting 
upon the surface, parfially imbedded In the snil, and holding^ucjh a position that it ft 


as nvfr afiuttam, ct* \ 


TE*~ 
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quite evident they a r ,e of subsequent origin to the great body of detritus. We find similar 
exhibitions too upon ihe great western piaines, where, for many lmles^ the differencu in eleva 
tion is not more than fifty feet ; and here we observe long lines of boulders stretching away 
for miles beyond the reach of vision, as if once forming a line of coast, br deposited along 
some channel or course of a current, though the general surface indicates no influence upon 
this portion beyond what is common fb the whole. 

The causes which Jiave given, oiigiu to the superficial acduinul^idus, will be noticed under 
different head's. ThcFrftust .universal and uniform m character were evidently produced be- 
neath the water of the oceait, urxluriug the elevaj^on o£ this portiou of counfry/ 

The immense amount of< denudation whit'll has taken' place in this portion of tho State, could 
only have been accomplished bauqjith^ie yafcaik when if entircly'covered the surface of the 
country, and wu*suhjebfr fp tjjie^and cftrrofrts^hke the present oceans. t This view, too, ac- 
quires additional support from the ftgl/lhat portions of country along tlifc sea shore, which 
have been recently ehWatJm above ihfe Wetter, bear a very do& rescmbjance in many particu- 
lars to the more aneien||y '(Jcuud^ ^e^ef^d diatrirts.*- Along tho fljbssadm. setts bay, 

where the higlfhills oQcftMjfc itiajprial* conuQfl .#heffi of recent marine' ^pari^s^ leaving no 
doubt of their modern origin, Mbe surface has all the charactVs yf tiiose’aections in 'Western 
New-Yojk covered by dull or Jiluyium. Extensive tiaets often ur, *wlnch are almost 
unbroken; while again the surface. broken into 11 regular bills or li’dges, with deep’ bowl- 
shaped d( pressings, or Logg v alleys, .nvMcli uiten communicate liumore extensive. ones, or 
are enclosed on all '*sjfles by drift. f 'j^o* character of large tiaets faithbi south, Muijg the 
Atlantic coast, is oyt&emdy eimiHr; ^'and wherf considei the diflcri-nrrt*iu the nature of the 
strata beneath, an^lhe trf a longer pqriod, of weathering, the Jflftalogv becomes very 

"inking. 'Thus, we. jgpty Urfs^vliolo^eftetot of cofmtry to ha\<* beep submerged be- 

neath tin* ocean lor ilong period ;^and lhatjn its fmbsejnjeuJ, elevation it lias been washed hy 
the, advaiu mg am? retiring waves, which the 'deep indentations in the limestone 

cliffs, ;mtd broTver»1!S|ftlie northern edges* of' llu» stjata. 

Notvv ithstandiug, hovyever, that tbi**p<yratien'\\ mild •xplailHu^by of the phenomena pre- 
sented, still there are other# which it vjfOu hi leave unexplained. In tliose portions of the sea 
* coast whuMi 1 have had an opportunity examining, the inle.t^ and indentations are always 
broad towards the ocean, and narrowing as they recede.'# Ir^tifhny of our older valleys, how- 
ever, vve pen ei\r a different form ; the sidles are uglify parallel for miles in extent, and tiiey 
do not present the broad or trumpet-shaped mouths vvFtyeh are common to (lie coast inlets, or 
those in the (ace. of our limestone terraces. * " 

„ ‘ The valleys of Seneca, Cayuga <*nd brooked hikes, (tanandaigtfrUake and others, are of* 
nearly equal width frfim one extrefrnt^to the other, with ncaily perpendicular banks above tho L 
watyr. t Jt seems* hardly possible, that suelwchanucls tun Id be exr aVattd by die advaneingand 
rQtfrir^ waves, fpon a c.fl^st which wasJJj^LcluaUy enlarging fruny beneath an ocean. 

I ~ V w * ^ _~;V 

. * ( a 1 alfle d#>y a n atlurN?puyj||»c<l m Hie trf^iencc, Vol. 30, No. 1. 
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No theory of this kind, moreover, seems sufficient to account for the. grooved and striated 
surfaces of the rocks in place, which hold a uniform direction, and which occur in all situa- 
tions, and upon the highest and lowest points. In all situations which have been observed 
fyeyond the influence of deep valleys, these scorings or striae have a uniform direction, or 
varying but a flew degrees from N.N.ih anil fcJ.S.W. 

The local origin of nearly all, and perhaps all the Ancient drift of the district under con- 
sideration, can A>e shown by, an examination of numerous sections upon the lake shore, in the 
river courses, afid in artificial excftva, liens which reach to the ro^ky tUfaty. These sections, 
where made in Situations, beyond llxAfeadj* of modern dist*$birtg causes, show very clearly 


the conditions under wJiich the supej’ffi^al detritus haa accumujajed. The action of the pre- 
sent ocean upon cliffs and tfeds of rock cx^cn^n^^ac^jJi^s surface, fsr nowhere more clearly 
represented than pvtl^s actions of detritus K&fwfg upon^h^stit^ad^^ksj^f western Ncw- 
York. ”, ^ ^ • vf * it ** ‘ 

. The*sheres*of Lake Ontantt XtfTei^omq, o£ thjp meat Irfetructivc ft^iiitions of this kind, and 
ihdeed ;t might #a!t|jiost^be confcidlred a*cdntft|ilb\$£ j^tjjpn^lkjm^St^^reniity of the district 
to thp other. 2'k e flowing ^eQtion on tl?fc cw^dc^«f*Iiioi^ jffasUrfttes.in a perfect 

inanneMha" genera] charac^otf these atiperficiahdepoSi^* " ^ " 


# * < 



v -=- ■ * _ ^ ^ 

' Seduflt Ljvt&n 1 * yuarnj, *lfy>ulc(juoit bay. * ' ' 

, - -*♦« * ‘ * 

>7, JThe b<^J of sandy loam. '* 4 * * 

<$. A fcoarse deposit of pebbles of dina sandstone below,, with gravel ami : a A. 

'Stratum of pebbles uod suniltf* y * . 0 

4 . Stratum sandstone pebbles, ccqpentcd into a conglomnate byjoxide <fcf iron and carbonate of lime. « r 
.3. fine sand. ^ ^ 

2 . Fragments an 1 rolled ihr sandstoneTH 1 <*iv, fv it 1 * gt.mePund sand. This contains a few pebbles of fh^ A 

fchuly^ calcareous bundblune'VTi xt oi^the nArilw , b M * * 

X. Medina sandstone. oljp«t*tt. t ^ 

* * * % », \ * # * 

Numerous similar sdhityj#, varying iggprfir. uuinyjjfcrtant details, he ^cn^alt^lftwtng 

that the older deposit ^r^ting.upflnjbt 

more or ' ^ 

deposit i 
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following section, about seventy miles farther west, illustrates the same positiori, though the 
conditions seem not to have been as cipiul throughout as in the first. 




. o * 






< * — 
' 4 f 


• ^ > 



f §im lh* biyfle oJ^Lak* Ont*i tynt nf Wifyn } Nuig&a ont 

.*»***%* * * * * * ^ 

4 . r I he noil of Huypy tunm, Y wi||i ©ft(||r^Jow.j| * * ^ ^ ^ , - 

3. (irnti‘1, t Iiiv «ml Mind, of ih^jiei “ffti or^f ng Hicks, foMing titfH n g - henCath Nd^S. ^ ** 

'j nine day und ginvisl. 'Wio peMiIes nre pjpicipcilly of llie rurkttt|, lh#f Ii|d»oi#river gro*;». * * 

1 . Red < Iny ami gr.i\elft)f il^ftlediim surultitoijp^ y ^ 

*%. * V* #1 * . 45 * . 5 * 4 *• A ** < ** v ** * * 

The clay deposit o^jJiC suffice is ofte^ fcijccpcded by £an^an4‘$ndy*loarn, fl^Moproc 

county ; and tli^soijelii»cfi rest* .upon tire g^i^ej, without th^infbtventiSa of oJay* 

In mosti^sj^ltes, there is A r uJ?nq|p ofolic most perfect uniformity in tJlC production of these 

deposits; ;tnd .wliph tl$ypan la$£ traced over so Ijirgc an area, it is plaity ikfKt the Jew' apparent 

exceptions tVifl be met sojjfffe • other explanation. As before remarked, yuhepe these ac- 

nuWtotifins foim JrWls fftyi ^dges, lln^ do not always pieserve tin* same regularity as in the 

wid<*ty drstnbutMkl aficl ^ofe5ah^)h)w deposits. This may liavc resulted,-, in some instances, 

from sifbsconpjTt causes, ay from the TofEe of contending cuirent/vvihile t lit' orea*i covered the 


from sifbsc^^Tt ciyijes, 45 j From the Tjr^e tfonTcrtdijjg yui rentjfvvtode the^oceay covered the 
surface. *J 1 i^ lyEjfld; e s , flic s:i H is ,lf i 0 S, u ^fc r ^'y^trd ^ dfytf £t others, there appear 
to lane lx (*n jpfliil depositions aiiJ^diUflath^^Airi^g thc’pn ivni o( £jts*fo?fnation. 

The follow iiim f^-skctili hv ili^Iatt^JJS*#, . 15o\ih ol a lull about two miles cast of 
Rochester? ' J*e,ri<j£o lias beei^o^i^leir in nu #nst and^tfrjj direction, for the passage, of a 
ryad, prescrfliii'f adeyjli pf thirty ioct^qrjjforc? / # ** 
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There appear to have been several periods of deposition, where the lanrpnae do not coincide, 
and which are separated by stronger lines of division. The section is a perfect representation 
t)f the face of the lull : nearly all the strata dip towards the west, and the accumulation doubt- 
less took place from this direction, from the heaping of the coarse gravel upon the line sand. 

The gravel consists principally of waterjyorn fragments of the Niagara limestone, on which 
the wholo’dcposit rests, andjof the sandstones and limestones on the north. There are some 
boulders of the finxestone, from Jwo to four feet in diameter, worn perfectly smooth, or often 
striated with sto^lflpw gfObves fra<$ the fact that this is ^jie^subjaoei^, rock, they have 

received their founded forms lyid smA^i surfaces from attwtidh nctr Jhe spot where we now 
find them. 


This character ff*lk chills of the i^rlhem rartg^ ojyjfefantiea^ gt^iufcl^be illustrated by nu- 
_ icrous sections, sfio\Vj£g#!the diagonal Tafljjtiallon," nyx^vajvafy). t*c?^]^sition of deposits. 
Scarcely j lull c|ii ifeipHtavatedT wtare kind of iasnof observed in a greater or 

legs degree, and sorrifyirncS the wlide^dposit fs in such cpnflftsfem.&s to present no definable 
structure ‘ w 

In th& southcrn*bountftte, alternating the’dcepCr ^Ueys* tbf iljfl^tjp^ai^tletritus is less 
ai)d*diffcft in chara^tjj ffcbSfi tbit in sornCtof t^c^aare^grtliuiaT^parts e^je district. fts con 
nection witFT llr©' str^ifietf • ro below is apd # f£3tmg tfyonfllhcin* we’find an ac 

cumillaliofrdf f?a jmafcts df variable dimensions, mixSd vltyi ?$ay, gravel cjgd jggWted pebbles 
The material#! hqj&ftver, bear less evidence of attrition tTififn tW>sc farther n^rtli$ and there art 
but few roumlcd pebbles. The “flat gravel” of the h^Js, and thc“ifmnd gravel * of the deej 
valleys, has before b^en rfoticcd. These terms serve to distift^Siiitlil^qpiiudegrces of tiitri 
tion, as well as marking diffj^onl portions of^opntrj^ # 'J'lfe-o Q& die rnii'i is^lic saTne a? 
iri the northern jwt of flj^tli|trict, lmt4t fias been^qps^ubj&^cd U^.#libs#j|uenf ojjprationsf anc 
may be rcgarddfl^is d»l£, or diluvium. JtVuidl be focoll*c$c 

also that in all these sftuatfbns JEliere arc*j)p* pnVn a ry 1J e r s inlcrmh^lctl With the mass 
though they arc occasionally iTpon the j^irfjjce.-* T1& Materials ortho norjhejn stratifies 

rocks of the district appear <peWcr 4 to have tScfdh liifod^tn'thi* elevated* p4fctio^(fr tBc*c<5uniry 

* ■ * * * *#> 

\ . 1 
heliel in certain viewi 


and are found only in ihe lowers alleys* 

J may ljere. remark, that thesje invest ijRtioils were Commenced 
and theories teg^jding the y>rodu*tion of cfflft ; but as my observations progressed, the diffi- 
culty of recqpciling the fa«ls with ijjcVpre conceived notions became constantly more apparent 
In Hcendlusion, therefore, aWioirgl^ sontfc of the foregoing arguments may pot appear quitt 
sathfaoto^w free from d<#Hft,*it lftusj remembered that long continued and extensive 
examinations ftw nccessary*to^it us in possession of all Hie facts bearing upon the^subjecS 
while compal&tively little tfmJl#could be devpted tb tins department ; and I have beert unabte 
to revisit localities, years ago I not#$ cugcumsldhCQ# arfll 

a])pcaranccs, whielfat the^flfcccnt fie^s to which I liavfe bc$n lmjTByjy^ulty^licd 

observations, coincide coitfiritf fjjfse inferences. & 

The theory usually iplulcaVs^ fW^gar4 tu^je great^od^ of ^JJIft ^olfcffhg 
the strata, is that it consists of JfdtUUL ant o$^r nftfaf nortiem (bin 


tffg surk^c^o^ 

ctaaiift ivhtck 4iave 
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been moved forwartj over the surface with resistless force, and, in their passage, uplifting, 
breaking and transporting the fragments of strata over which they pass. That blocks of 
granite, either enclosed in 4c? or moved by other means, have been the principal agents in 
effecting diluvial phenomena; that they have scored and grooved the rocks in their passage, 
and breaking up the strata, and mingling themselves with tl;e irtftss, have hccivtltivcn onward, 
carrying everything before them in one general me l re. That sugli may linvd been the case 
in some instances, or in limited localities, cannot 6e denied ; Jwn'lhrf it over has been over 
any great extent of.counfty, will scared jT*admit of prtpf.* % \ 

A glimpse of a more/jptioifhl explanation has occasionally offered itself, anchafter an exami- 
nation of my notes, agd thjfhumcrous "Sections madfc <fr*the spot,. I haver fqpidj almost univer- 
sally, that they corps jftnd wjjh*thc preceding seefioni^yd thej^i^plimatioir; ,vr/. a bed of 
broken fragments, with jvorlfcpphtiies i^Stfhg upon the Jqffcii %W\fhiofi tjtf:y* are* derived. 
The granite and other 'material/ ofca tar^norfhefn onguf r ..J , hjely coftfstillu^a part ; and I ant 
not prepared to say lhat,*in anydn&apcejjjftdle tjie^'do fomi aparf; tlfe dd^sit has hot under- 
gone some subsequent dhange. % ^ * * , 

If we adopt ttfp views indteatei^by the facts Vrp 4 >resq£ted, t k*do^ n#t j^'crlmte.ihe fvroha- 
hility of depots of pttrely ij^lhofti origin (coiitajmiig r < »dc r ifHJt e f *flpisx, etc.), from 
resting direct^ ufon afry ofberl’Sljratffiied rrtek ; for even allowing the cajjlpsatlfilt to have 
been formed by the waa r i ng^b l\t 1 i f acb an and the breaking up ol the strata by* the aglion of 
waves, still all this u$y<JkalY0 been subaeq^cntly removed, and another ^jQposii have ’taken its 
place. £fueb, fltfu^Upss, # has oftciFftapppnr.d ; and if a previous deposit ij Removed to make 
room fof apOkjcr, yiert' we sjiotild fl&uxalU cjpcct, in many mstanceJJ a*fhingluig of the two. 


» * i, ^ * 

, (fapoved, & aftif 'pokshed rork ^ 

* * ^ ^ )Jr * H w • v 

Intimately capnectcH nvitfi the sabj|c^ 40 f 4 th^ oldef flrifys that of jjjrootpHt or striae upon the 
HiHrfacp "of •'stratawvhiclj, lie immediatmjT jCll the rqpks of llib fourth District which 

are of it sulliciqpt^l’ia^Lliiess to reqeiv* ^(^rctain such i rAj >ve ssi o^s l i ( 1 which have since with- 
stood tlio*artn>ii of the weaiRer, a r anil Sr e or Jess marked irwlfii* manner. I'tom the Medina 
Sandstone, at the level <$ Lajke Ontario,, to the suimpit of tCn congloip crate ohtfle Carbonife- 
rous system, some of the strata in every group bcaanf^hi tlitir surfaces jjiffco markings of 
former abrasion and the evidence of n^oving force, ^hq^c,*!^ for^ffie most part, bear a very 
uniform and decided direction, varying^ut a few ^egrees" from N. 35 i JO. and »?. #5° W. in 
their general course. Short and shallow stria* ar^ afiiJfidaip, NfcRieh vaiy tort Jifleen de- 
grees from tins direction; but thcsq^hdVc no fyiiliiiHous cuur^0, and ajjijuri’ntJy lall into the 
)nain direction aftyr a few feet. 


k 


^•^prjfhrity r<^ons 41 » other roc-ks thaaigrarfM^ flioir’lssociatrs ; and rontr-qur-jitly whatever may hu ihe 

«0a, or hy 4h|tevA means produced, the superficial dejjpitt jire char^ed*witlyhe»e ^ 
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These markings range from the slightest possible scratch to grooves of half an inch in 
iwidth, and from one-eighth to one-fourth of an inch in depth. JSucli grooves could only have 
been made by some hard substance, moved with great force, atid under great pressure, over 
the surface of the strata; for not only do. we see the deep grooves and shallow stria;, but 
fragments ark broken out as \*c approach a fissure in the stratum, as if crushed by some heavy 
body. Such "phenomena, which arc frequently witnessed, are illustrated in the following 
woodcut, where the l<Jwer sid^oT*thc specimen, as shown in the cut, i% broken olT obliquely, 
so that the upper* surljjfce recedes sifc inches bcy$d the lowor. .This tp5k pkee upon the 
southern edgfrof a mass^at the crossing of a fissure . * r JJhc modfe of fracture indicates an im- 
mense weighty j>|c^ed upftivlhc surfacf, "but npt a quibk, licavy*b]ow v 'Flic grooves follow, 
somewhat o^liquqly, th$ ftr^Hir(^^pc,*whicli*was probably jpadc* rrfiiMhe close of*the ope 
ration ; foV, j^any, §%<$ iWfa#es ard^tterwfl^ this one retains its 

freshnctwT liiier^ ate in this spye^pien (sEnd^thc^sami^ftcn o?o^'*in others) two sets of 
^triae^ odfe, being^tfte pt&*$iliqg direction?*!* as^t&J^Sd^b^ other is very nearly 

jiorth and sbuth. * * * * # - 



r 


f Tlie wlyroif)*!" odgj-. of jifratiji plfeviously poli.-iied and grooved, are often overlurncS 
upon,tlrc to£t<T in plarr, Try this for*: moving southward* Upon tlie surface from which lh§ 
above s^geinjen was sclcctjd|. I liavg jsfeti frcqucntrbvtmplos of this kind ; and in some in- 
stances’ tht fragment is partially ltmudcd, j^sscssin^ the character of a boulder. At this 
locality- the gVives are ofctagffg-ge and deep, static m oljfer places they arc fine, and the sur- 
face is nearly polished, m annals raffing #lmvc tl»s sock are fine sand and sometimes 

clay ; but in.no pltfc in the same najgboriiood li|vc i.^cn gravel, and onjy (jpet^ionally large 
fragments of the rock itself from th(^utciT>ppingi.<Jdges* A few milesjlhlftr «#hth* ^w^v|r, 
there is a great aceunJbktiqjtSrf graiveKpoveaag tl|e strata. * * .#* • 

* • t », . * 
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At Rochester, on Jibe other hand, the surface of the limestone is finely striated, and almost 
perfectly polished, by this abrading action. So evenly is the surface yyorn, that I have taken 
slabs a foot square, and laying the faces m contact, there is no perceptible difference in tluj 
planes. The material ^cre resting upon the rock is fine, sandy loam ; and in anbffier locality, 
a mile farther south, it is covered by coarse gravel of limestone and sandstone pebbles, with 
boulders of granite. These slabs are, for live piost part, too smooth to he illustrated in a» 
engraving, but ckn readily be understood from c^noparHjoh to a partially polished* slab of 


marble. v 

The surface of Ihe Pfia^ftra ^limcstoj^ tvhich is covered with driff materials, is from two 
to seven miles wideband extends thfr \yhole lqpgtli of -the district. In all localities where this 
rock has been exposed, 4 liayc observed thesp striae, an greater or less pferfi^tien, but in no 
other place so fine* or jvitjifhe surfaces so^vfehly polished, as at Rochester,. Tjm example 
of this rock alone, shows |* 6 w mj|ivorSal has^bjjeji the operation of this agent.* ^ 

The great force and powerful alfrajtyc atffqjfift well lljusfftfted *4 the i i ig pjgte; 

which is from a spcdfttfen^btayi^at Hlact^Rock. fW ^urj^ferops Jiufie- 

stonc, and is c^pjcfbly^co^j^d wth tl^cse groove^ nn ^ ®t r i rc * ^*P r W n ts^some.ftlcrd 8 tirig 
phenomena* from^^ pressed* df l®t|^ jfjj$nl?tr^ec 4 ]creiidh% of fyornitonap which, in s^irie 
places, stand out frjtn gltf^rml gu r face, havi*$*, from their harder ^Ufr<£, ^jjcntly acted 

as a barrier abifcdirt§rfor$c there is a long, clevatod ridge of* ^o« 0 Btdhe , upon the 

southern sidb Of these, yvhijji^w^^thtas^^protceteil, as a pebble or a feed stoncMri a running 
stream allows the accj^ntilttjan if sjtn^l or ** nu d beyond it. In 'tme or two ok&ifrplcs these 
nodules of hornston^^iave l&ar^brpkeQ, <ff,*and fracturing bcloW tjie^jusfccc; have left a de- 
pression, whfelji^^arti%Hy %mQpthc^otMt^n tlifi^amo manner as fli#surfacte^ There cannot 
bo a mpre "pi^trud^^^xhiSition^f, ftiU^abr^dip^^rce tj^an 4 i^;}*erc presented, where the 
difTcreiit degrees c>f rfifflklness # %\t tvfo lubjtatfces tftlly^i^iuy,ra\jpd J Iffe ir respective 

power in. rai 6 isj^hg* ? tlj||pfr |orce apjllie^ *PI)ye ^prfaoej ffom tfycsu, nodules, is not a 
perfect plane, ^fut appears in bro^^ti^latiDflSj^^lJi the fclfrtitums and depressions parallel 
to the strfaa, and pr«S.j|ce4 by tjio »\\fearingj5f the surface. 1 * lathis instance the direction of the 
grbov.es, with scarceljf ^single exteptiou^is N^35° -* * . * 

On the banks of t he Niagara river, ami a 1 ) ori^aTit^gefl 1 er c r IJiflte/ iq, sortie 

instances, found the direction of these grooves vajt|^le,’%.tjm%h Pfennig the same general 
.course. At Lockport, however, I was^n formed by Mr. fjggjgjb that after clonnng the earth 
- from the rock, previous to excavating the Eric qjjnqj,* ftnjj lunge groove was noticed, ,>vliiich* 
was measured, and found to extend* without th^tjifl vnJgfion, more than one hundred feet. 
^ It will be remarked that the direction of thesc^grooves €orra&ponds very yenily with ikti 
direction of the great excavating force, $nd the d^ep valley s*o^tkft lakes and rivers of tho 

l .♦ . j 1 : . 


M fiiniin^nv ri^s^%dnrA|(iii of ill ^ ^ 

* ^ rtn oj$f m ll>« U peel of iheag Jhjpml jioli^iua&tuluct'fc. by J^.iljyc.s ami 1 l**W lluakin, 

A.ftmjejyj ^ # 0 * * ■“ * * * - * 


^ Rt^c.s^fnififivriJ n^'.N.E. ^n^.S.TV. wiiJ* <; 


ftinf* va» iMtiofi*. 
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western part of the State. Whether these are to be referred to the same origin, or as having 
been produced at the ^me period ; or if the striae only followed the 'previous direction of the 
wtllcys, may be a question not easily decided. I shall, however, show that in some instances, 
at least, they are connected with the excavation of large masses of tl]e rocky strata. 

The shore of Lake Eric, frofn Buffalo to the Pennsylvania line, in a southwesterly direction, 
coincides very nearly with the dip of the strata? presenting many interesting sections, as il- 
lustrated in Plates V. and VI. Tjjetfo^l^y strata ip vertical cliffs are succeeded by deposits 
of gravel, day and loam; the lowest, as before remarked, consisting* of fragments of the 
subjacent strata, but little worn, and intermingled tv^ day aifd«gtavcl. Along this extensive 
line of natural section, there arc some kite re ft jpg exhibitions of the* connection of these de- 
posits of sudi^idcly distant gcolog&aWpoche.j * + *# 

-Sometimes the projecting edge ofHi Stratum fs^plifted, an^Tth^f^vel and fragments pressed 
benefilut, elevating and sometinfes overturning Its cdgfc, agftloti^nmjg others some distance 
beyond* stratum'* p&ture4jpnfl cl ovate (Pat an angle of 30 or 45 

degr^^^mb{^d(|fckinj , l^ W^^ c | s ei^nffrora^ie pOrtlyya^j^ Stupendous opera- 

tions ‘of this kind ha^%m^im(jg < |aken* ( |^Sce, and jmmenseb^tets of the ^rdta have been 
elevated and ntovt^forwa^I^. ^flte section^ in 7 ** target rc]tffc$entati$i of the cliff 

of Lake Erjg^i"! > ^»t^nd, JChantauquc county, is it a^pe^redj^^)t^0bc^l81j>. 'JTlic section 
is explairuidVp^ti^thc plate. ^The two upper strata arc pf the oadfnaiy c. redactor sof the deep 
loam and elaypy gravel* deposits along the lake slmrp.* ^l^^gl^strata below have been 
uplifted, brokfti and contorted ; the fragments intgrmiijg$(I *$itb day qgd gravel, and the same 
pressed beneath'the'*l£ata, which otherwise appear At t^pu» # points the’ strata, 

are completely b/okon tfp,'* andjhe fragment^ scpa*ftte<T; ii^ oth§* places/ they are simply 
shattered, without bethg oi%rwisg i rriuoli-*«Jii»| | urtfcd. ^ •JjP.^uqli cities thnjta^eairtii' if they had 
been subjected J^o l^(J(^1^(^eil^i(Mj|^ilre j£c*wh*n tbe^v^Sfrt^is agitate# by, wifid/ they are 
broken into short 'fragn^T?t8,J^?^^!li^^he^^o|ft ft? t^e Central p^^Ptln^ soctipn.. Btf- 
tween e and/, the clay, gravel ajM fragrri^t^ &e contorted, as if yigjpn fly. pressed 

forward from the north. It appears* as if the %ho^4na^f $x>yc |J;ip sljpft.1, 2 ? 3* had been* 
4jriifte<L andync^fd onward ^ai^fle ..powerful f(*£o> 'WHiMi at th^^pie time pressed *tljc 
fther ipajfcrfcj^jpilb all % % ‘ " 

in BdVcral*}flaces wlj^fe tKo Strata slightly separated, and th^ spaces filled with frag- 
-nrfehts, tfee sujfftees arc sewed jgjJ Striated precisely 14 the manner before described. It seems * 
jmposeiftjc that any other agent kuyi Wiq* % here perceptible should have had access to these 
places, aided in producing the r$^t. ’^ffbroken fragments insinuated between the layers,- 
and the^jnovement of tire \yhftq tipper portijfc^wWi its load of gravel and clay, seems sufficient 
to have produced lh6^h?#qgMla in question ; and \[ in this case sufch causes are adequate to 
these results, wijy njjjjfrlot •air*, $hdcr t>lh#r Conditions, produCfe.the likc^or yiote 
extended effects ? — * ■ * * - * * -*■■ * •• • ‘ * '**- • * 

requires that 


strata, to have JcflJ a to: 


, wyy nui «i|p» vaufiF, cuiumiuus, piu«uoe*ujr njic ^ 

3cts 7 ^Tha eifl^ iency*o^tticiii)r(^ib(innet be doubted. ^ instancy it only'' 
a longdfc shinned ojjcratjorf sho^fiT havfcjiroken ujftjfe ^|(S$ ^ # tkqpc llffixE 
efrCl^jiS'fl^g, scAcd a!tid alr&ted afr^^stmt^s|frfac§p 
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described. It requires simply tlie insinuaMon of sand and pebbles betweerf the layers, and thou 
tliat the upper one be made to move ove»' the lower, to produce all the observed phenomena 

In the softer shales, where the stria* are sometimes preserved, they are deeper than in the 
limestones and other hard rocks. In the black shale about Dunkirk harbor, all the grooves 
are broad and deep, compared with those ol Black-Rock or Niagara, and there seems no other 
cause except the soft character of the shale. 

'There is a remarkable fact connected with these slriated surfaces, which may be noticed 
here. 'The terrace- at Lewiston is formed by the upper part of the Medina sandstone, the 
Clinton group, and the Niagara shale, capped by about twenty %et of limestone as already 
described. The following section illustrates the su^yessiyn : 


l r 2 &l 3. Medina aandbloue. 4. Clnrton group. 5. Shale of Niiguru group. 6. Lmyjfctofle of Niagara group. 


The top of jbis terrace is Three hundred and fifty feet aliovc Lake Ontario, and more than 
two hundred feet above the plain* about Lewiston* The, projecting shelf ol rock a, is the 
limestone of the. Clinton group, about one flu i Aired *Tcet below the top of tlie Terrace. The 
suifacc of this projecting mass is deeply grooved and striated, tlie grooves having a gcneial 
soullicrn tendency, but more irregular than vvhefre they are sedVmpon the limestone on the 
top ol tlie terrace; and at this place, the surfaces two hundreJ feet lower grid orifc hundred 
feet higher are scored in like manner. We naturally jjmquire, what agency could produce 
this clfect ) Here is an abrupt elevation of one hundred feet above ike striated "fftu face ; and 
it seems hardly possible that an island of ice, loaded with granite boulders, could have stranded 
upon this projecting shelf, and produced the scoring, and* th^t at the same time others aboV'e 
and below could be made in like manner. 

It may perhaps not be out of place here to consider a few facts connected with these striat d 
and polished surfaces, in their relation to the theories of glacial and glacio-aqueous action, as 
the agencies in producing suefi phenomena, aneb otlfen* connected with superficial deposits. 
It will be borne in mind that the Fourth ftistwet, la its greatest elevation of about two thousand 

M * 1 * ° 

feet above tide water,* desccnds^to tbejevel of^nke Ontario, iw^p* hundred and forty feet above 
tide, for The mogt^ part in a series of sj^ps or tcrrSccs over t]^e successive formations ; the 
[Geol. 4tli Dist.] 42 " * 
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surfaces of those, from the highest to the lowest, are grooved and striated, and in the lime- 
stones often beautifully polished. 

In the first place, we are unacquainted with any high land on the north, from which glaciers 
could originate to cover this entire surface. The relative levels, as well as the directions of 
the water courses, must also have been different, to have allowed of such effects from glaciers ; 
for under present circumstances, we should hardly expect to find a glacier advancing. from 
the valley of Lake Ontario, toward the southern margin of the State, and ascending nearly 
two thousand feet in one hundred mildS. Even admitting the theory to be true, it is probable 
that the glaciers would originate among the mountains of Canada** or farther north among the 
primary rocks ; and in this event, we migSt expect to meet intermingled with the earliest drift a 
considerable proportion of granite, amLothcr pebbles and boulders of the older rocks, which is 
not the case. There is also another circumstance connected with glacial .action, which deserves 
inquiry. The dfeep vaTleys were either excavated previousJy 4 at tjjat period ; or subsequently, 
ff these were excavated previously, ther\#tlic power which accomplished it was sufficient to 
produce all the stria; and grooves wftich^we novtf £nd. It can hardly he supposed that these 
excavations were made at thtf time fche glapicrs were progressing southward; for no such 
power is attributed to them, and th$y usually follow the course of galleys previously formed. 
If we attribute, these valleys tp sulrtScquent causes, tffen we have a power capable of obliterating 
all traces of glacial action. 

Not being familiar with the views of M. Agassiz from his ,qwn writings, I may have an 
imperfect or erroneous opinion of his theory ; but so far .as I understand it, it seems inadequate 
to produce all the phenomena in question, and inapplicable to thi£ portion of, the country. 

In regard to glacio-aqueous action, there are other considerations to be taken into view. 
'Glaciers, loaded with fragments of rock, may have drifted frojp the base of mountains, and 
in passing over shallow portions of the ocean, have scored the surfaces of the* strata ; but in 
order to accomplish this, a peculiar coj$ition <$f tilings" fs necessary.*' It requires that the 
surface be free from the accumulation of detritus, which in the oCcan cannot be, except the 
elevated rocks ; and we c-aji never find any portion of country which has been for a con- 
siderable^ me submerged beneath the ocean, hut is covered to a greater* or less depth with 
superficial detrftus. Again, it requires that the surface should be ev<5n ; or that there should 
be an i/nniQttfe numbci^nf these bergs ajf'all conceivable depths, to touch the varying elevation 
of UtP strata. And even under the most favorable circumstances, it requires that thousands 
"and millions should have traversed the ocean, and stranded upon the bottom, in order to pro- 
duce the wearing down, the polishing, and the myriads of sidall and large grooves and striae 
which murk the surface of strata. # 

It is nof pretended that more than a fafcr masses of granite or other rocks can be attached 
to the bottom of an ice island, alid therefore' but few points could touch the bottom at one time; 
and if we reflect that they may ^ftcri* be ^irregular ai*d jagged in their outline beneath the 
surface as they are above it, then the poiffts trill be few indeed. If an ice island were to 
be stranded in the valley of Lake Ortl&fcio, supposing the whble country covered with water, 
it would require to be clelWfed three hundred feet te groove the NiagdVaAneslone, and one 
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hundred more to touch the surface of the next limestone above, and so on to the end of the 
series. This objection, however, can bt met by supposing the country gradually rising from 
the water, and that the highest parts wire first scored, and the lower ones afterwards, lint 
if we take this view, we then make the admission that the great inequalities of the country 
were previously existing ; and if these were made, we want no farther power to furnish the 
explanation wc seek ; for the same power which excavated a deep valley in a determinate 
direction, if more diffused in its operation, may have grooved and polished the strata over wide 
areas. * * * 

The countless numbers of inconceivably line stria: upon the surfaces of the limestones, many 
of which arc only visible^ by a magnifier, seem u^sytong objection to the theory that these 
phenomena have been produced by ice llocs ; and this iact of itself seems to me onnclusive 
testimony against it. The lower surfaces of these icebergs are ttmfafcaciWy very irregular, and 
from the falling down of portions from above, the equilibrium is often destroyed, and the mass 
tyrns partially or entircljPupsidc down. The tfiiC'Sttyir andjiohshed surfaces are more like 
what is produced when one even surface is moved over another, having sand or gravel be- 
tween the'two; indeed, not very unlike the preliminary polishing of rnyhle when the motion 
is all in one direction* It sooms.impossfble lhaUi masjjj o( ice, with IragWnts of rock set in 
it, could have pressed so ^losely as to have produced such an effect. 

The polishing and striating of surfaces of limestone and other rocks, no harder than the! 

1 * ... v 

sandstones of the Fourth District, is, after all, no pioccss which retpures sych 'tremendous 
force as is sometimes failed Into action ; though if great force be applied, it would, doubtless, 
break up the strata* and stilly leave a striated syirfnce below.* $ 

Another objection fo this view is in the of)fique/um>ws, which often diverge from the regu- 
lar course. Had all these been produced by fragments, like gravers, fixed in a mass of ice, 
no sttch furrows could have been made; audit IVe maintain that these weiq wom by loose 
masses on the surface, which were ijiovcfl by contact with the i^c, then they an; as capable 
of making the same impressions if' moved by any Either force. 

There is also another faet worthy'W notice, which is that the vertical faces of joints, when 
much separated and nearly coinciding with the direction of these grooves, are polished or 
striated, in the same manner as the surfaces. Hundreds of instances can be observed near 
the outcropping edges of the Niagara limestone; but this is readily undeislood by "any one 
who has observed the chinks and tissues in harder rocks sea shout, vvlmji are 

similarly polished by the washing in of sand and pebbles by fhe advam mg and letmng wa^tts. 


* I have ai'on a quarry at Lnckpart, the entrance to which was uK>rtj| the surfaee of u stratum m tin* iIuriNnm of the dip, 
the superior strata had been removed, and tins surface left in its natural state. Jfher drawing stone Iroin the rjufliiy, tm the 
common storre-drag, for a tyv weeks, the biirlace of the sti&luni bcUlfhe wuin smooth and .'United, and some plucen nearly 
polished. 'Fins wui done n^*r<jjy hy the fragments ground h#l\d*L»* the wood of the drag ami lie ;str :it urn helow, a* it 
moved over the surface. In this instance, there were few fragments or pebbles of aay oilier rock than the limestone. 
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XIII. 

tfie great northern boulders . 

The general contour of 1 lhe*surface of the Fourth District Infs been already described, and 
the limits of the successive terspccs and plateaux arc not mo^e j^prfe^ctly defined than is the 
distribution of granite boulders^ paVlic^jl^fly In the northern part. ^Thaii portion occupied by 
the Medina sandstone?, as^i forming the first plateau alfove Lake Ontario, is oftqn plentifully 
covered with bouldeng These usually lie upQnutlufcsurgce, and always upon the Jtreviously 
described deposits of drift They ar^ not evenly distribute, but oftetj^appear in immense 
numbers, scattered offer several acres; while beyond fhis„ for a ^jeater distance, few are to 
be found. There appears to be nojaw regulating thejr distribution, though they are more 
abundant in ihoqpastern than in the western -part of the di^rict.^ 4|r % 

In passing along the llidge road trom Wayne county to^he ?fcagara» river, these boulders 
may often be seen in immense numbers on the jow ground just north ^pf the ridge, as if they 
had been brought there while the water j^as^limifdH by this barrier, *and' spread, over the bot- 
tom in shallow water Hear lV shore. * m 

In higher situations, and just beneath tlte^roat limestone terrace, t^jypy again appear in 
abundance, as if this eleva^ou prevented their farther advance to the south. {Standing upoif 
this high plateau and looking ovgr the low ground or* the north, the position df these boulder- 
fields can be distinctly traced. They arc thickly segtterdi over spaces vsfrying fryiri a quarter 
of an acre to two *o g, three aefes, anj sometimes qyven more ; and these spots are separated 
from h^lf a mile to two or ihr$e ifiiles, with only a few stray Giles between. 

Tlfe Irroad plateau formed by the surface of the Niagara limestone and the Onondaga salt 
grguj* is soj»etimes thic^ly^ltr^wed by boulders of*granitef The most abuftdant fields are 
in^ifoyne, and the eastern jyirt gf*Monroe county; and going westward from the Genesee, 
they are less so, becoming axtreme^ rare iirEric and Niagara counties. They occur here ift 
the same m^uier as before described. ^ 

As w# asccyid the second lim^tone terfacc, formed by the Helderberg range of limestones 
extending westward, boulders become perceptibly less numerous ; they^rc irregularly scat-* 
tered, and at few points present the thickly covered fields which we 8b?erve a few miles Jar- 
ther north. Very few ascend the#lope fori^^jby the passage of the Hamilton group to the 
rocks above ; and il^all the previous cases, they sqgm to have been*brought on at intervals in 
great numbers, and tljgir limits boun$e^ by the different elevations df *lhe surface. 


« # CHAPTER 

* • 

Position and mode of t&nagort of 



NORTHERN BOULDERS. 


33 2 

As wc pass southwards over the higher groups, boulders become exceedingly, rare ; and 
finally toward the southern margin of the State, they ai£ rarely seen. 

This approach to the southern-limits of these northern masses corresponds with what is 
observed throughout the whole west, as far as the Mississippi. The drift containing northern 
boulders of granite is scarcely observable in the souther# part of Ohio and Indiana ; aud I am 
informed by Mr. Lawrence, of Aurora, Ta., v\Jio has travelled much hi that part of the country 
on both sides of the Ohio, that the valfey of this river seeing to be a limit to the northern 
boulders, and they rarely (if ever) appear upon the south Such facts are of the highest 

interest, as enabling us to arrive at important collusions regarding the means of transport of 
those huge blocks, tthicli, over the whole continent, a»£ even over the whole world, seem, at 
Certain periods, to have poured down from the north in such immense numbers. Wherever 
any attention has been*given to their southern extension, it has always been found confined 
within certain parallels^ind havg no authentic accoui^ifiWthcrn ladders in iiilcrtropical 
regions.* ^ 

The condition of the boulders in the Fourth District, is the snmc generally with thes<*' 
masses over every j>ai% of the country where they have been notioed. Some of them bear 
evidence of much wearing, befng actually strfei ted upon the surface, HKid snrmMtyncs flaltenerl 
on one side, if held in j^at position while moved over a bottom of gravel or sand resting 
upon the strata boneatli.lv For the most part, however, they bear no Guidance of atTritton be- 
yond what similar masses do a few miles from their parent rock, and thus offer -«o argument 
for their mode, of transportation. I have met. With many which ae» very angular, und^vvlrh no 
appearance of attfttion beyond what the weathering, in their present situation would produce. J 
Even if these .boulders were all rRmded, it furniM^s n* argument fh at they were worn into 
this form during theiignfh spoliation from their dhglnal beds to places%here we now find them. 

The pnaoess % which fragments of granite ^ccg^nd rounded beulders, jg illustrated by the 
desquamation \^hicjj^takes place in s<#hc granites, the weathering in place, and the attrition 
in mountain streams soon after leaving their Native beds. In the mountainous region of 

* In Virginia anil North-Carolina, I have seen rounded masses of haft grarftle and greenstone lyinj? uy>on the surface, and 
having much the appearance of bouWcrs. In every case where I exarniffcd these, I found them to consist of masses winch had 
become rounded from weathering in place, and were fragments of beds or votes of tjiard rock in a surrounding softer mass which'* 
had disintegrated. Prof. Rogers says he lias found pebbles of granite in Tennessee. 

f I attach very little importance to the supposition that boulders of granite have beeifworn smooth and striated upon one side 
While fixed in a flouting mass of ice, ami in that way worn down white rubbing ovei*n stony bottom. Some hmildprs of ibis kind, 
which I have seen, are less than a foot in thickness, anil two feet in length' is it possible that such a fruiter, having 

rounded edges, can be fixed in a mass of ice, so ns to allow of s£bh force being applied to it, without falling out, unlca^thc pies- 
sure were constant ? The beds of many of the streams in the granite regions of Ncw-YcHk are literally paved with boulders, 
which remain fixed m certain portions, whil Aiy fresh aceufcuUlio* f stones earth* with ice and water, pass over them, 
rendering the upper sides very smooth, wlule the lower may be lit^i w&n. C*n such occurrences oiler any •xplunation of this 

apparent^olishing on*one Mde by transportation? ' • 

J There is a mass of greenstone in the town of %a, Monroe county, which bears no marks of teiving bqfnTrokcn artificially, 
ae angle# of\hich are as perfect nnd unworn as a fragmcnt^Hsfc precipitated from a mass of the rock in-place. On the road to 
Nunda, south of Mountn^orris, there is a similar fjA^t*nt^ greon^hne, which weighs several to ns, still the angles are very 

little worn. Numerous other (Samples might be c^red, ofrering the same^yktencc as these. 
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Northefn New-York, I have seen examples where a slide or avalanche of snow and ice has 
brought down from a mountain side an immense number of fragments of the dark felspathic 
granite, freshly torn from the rock in place. These arc precipitated into a narrow gorge, 
or the channel of a stream ; succeeding floods bring down other fragments, which are rolled 
along with the previous on«s ; the wa^cr freezes, and, on breaking up in the spring with the 
melting snows from the higher grounds, forms aji impetuous flood, which drives all before it 
in one general melee . In this ,/way the angles are sooo worn off, and every successive flood, 
or breaking up of ice and sno\y^«h|Jps to transport them farther down the stream, reducing 
their angles and their djjnensions. In the flfeds of some of these streams, less than ten miles 
from their source, I have seen thousands of boulders of all dimensions from a pebble to the 
size of several ions. If these find their way to situations where they may be transported in 
floating ice, they are already perfectly sounded ; and it is easy to conceive how those previous- 
ly rounded in this wiy may bo totflirmingled with .angular fragment which have not been 
subjected to attrition, and both be ^eposited together. 

* cant of transport , conditions, etc. of the surface ^ 

We have now to inquire Jjy wjjat means these blocks have be^p removed to their present 
position ; and whe|Jier*wc have any other knowledge of the conditions of the surface at this 
period, which will enable us to decide, with any degree of probability, what agencies have 
operated. * # , » 

From the fact already stated, that thes£ masses for the most part lie tlpon the surface, 
though sometimes buried beneath tlg^ dr^l’t, we are led t$hhe conclusion that .they were not 
moved by any. powerful flood, such as has ’fioasclimcs been supposed*; jpr, in this case, ihey 
would inevitably have been uaixqj} with tln^looso materials of the surface whidti underlie thejn; 
and if a flood, \vilTi«a force sujfcifeiit to transport thesdtonasscs, had pasjpl over the surface, 
the whole superficial deposit previously cxi&ing WQiild have been swept off. Without the 
necessity of any farther reasoning in this place, wo are le<f to adopt the opinions advanced by 
numerous writers, and supported J*y i^odcrn analogies, viz. the transportation of blocks of 
granite and other rpeks enclosed in masses of ice. * 

* In all situations where glacier* from mountain regions come down to the sea, they float off 
in large masses, and oven great tracts, bearing with them the accumulated fragments of rock 
and earth jrhich they have gathered up ip their passage. River and lake ice may do the 
same aldtlte breaking fipof a northern winter; and in this manner large quantities of rocks 
and earth are annually tt^gisported many mil^s from their original position, to be deposited 
only when the iceberg shaJJ be sanded i#on spe coast, #r the bottom of a shallow sea ; or, 
passing into a warmer dimatc, it iygrndmiH^ melted, and precipitates its load to the bottom. 

This subject is ab^ treated m Mr. ky ell’s Principles of Geology, agd in the concluding 
portion of Mr. Sfbrchison’s Silurian Researches.* # • 

It remains for us to inquire what were tHI concfeio -%f this portioryff lift continent at ttys 
period in which these boulders wei$ tftnsportcd, aad whether modern analogous conditions 
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offer any evidences to lead to a belief that glaciers were formed on our northern mountains ; 
that moving down to a sea then covering a large portion of the country, they floated off with 
their loads of cart h and boulders, whirh have been precipitated over the wholtf of New- York. 

When we examine these boulders, wc are naturally led to ask, whether they are of the 
kind of rocks previously familiar to us in place, and if they can be referred to any known 
primary mountains; for if we can once fix their original locality, we are better prepared to 
offer explanations of their mode of transport. A large proportion of the boulders «of Western 
Ncw-York arc. of dark felspathu: granite, and red granites like those oFllic northern part of the 
State. Some of other varieties occur,* which are likewise referable to the same region. A 
few of crystalline limestone with serpentine have been found ; and these arc so precisely like 
a rock of that kind in St. Lawrence county, that we" are inclined tQ refer to that place as its 
original home. A few boulders of specular* iron urc have been found* among the most extreme 
southwesterly materials of thai kind ; Ibis is precisely liko*the ore from mfru'erous points in 
St. Lawrence county. These are a few of the analogic»*whicli might be enumerated. 

By casting the eve over the Geological map, it will be perceived that the northeastern por- 
tion of the Slate is*occupied by a •great central nucleus of Primary^UfKs, cpuHsling of dark 
and reddish fclspathic and other granites, crystalline limestones, etc.; tins extends, though 
somewhat interrifytedly, into Canada. The elevation of a ftrge portulff of this country is from 
two to four thousand feet above tide water, and fhany of the higher peaks approach to the 
clovatron of liv'd thousand feet above the level of the sea. *» '** 

Admitting that the relative elevations between this part of th* State and Western Ncw- 
York have remained the same, the greater portion of the latttir may havd lxj*m submerged 
beneath the ocean, 2tnd spll there would be lafgc, tracts of the Jbryffer elevated two thousand 
feet above its level. If, undor these ciMumstannccs, ^glaciers were forjjlwd upon the sides of 
these mountains, an<^ descended fo the sea, ^ many of them goukTbft carried forward by the 
oceanic current far Into thftt^art of the ocean which then occupied western New- York. Kven 
the accumulations of snow and ice darid£ Winter, iurthe streams flowing from these islands, 
would, on the breaking up in spring, cjpry forward large quantities of loose stones. Tli© same 
is shown by Capt. Bayfield to take place on the breaking up* of the lakes and streams of the 
•St. Lawrence valley at the present time ; and \v£ arc waflfcmted in supposing a more severe 
climate under the conditions suggested, as known by cornparisyi in other latitudes. 

From observations in the southern hemisphere, 'Mr. Darwin has shown that a larger pro- 
portional area of water is accompanied (probably as a conscience) by a more eqiftble climate, 
the presence of tropical productions, and at the same low limit of perpetual snow, and 

therefore the descent of glaciers into the sea in latitudes afc ftnt as 46 ,J 40'/ This reasoning 
lie has illustrated by some beautiful comparisons between places in the southern hemisphere 
and diflerenl parts of Europe. These facts he has undertaken to apply to the explanation of 
the geological phenomena of the transportation ol boulders and fragments of rock included in 

* D.irwm ’-/journal, quoted by Mr^uicbison, Silurian Ri p. 514. 
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masses of ice. The facts observed, which establish the proposition of a low limit of perpetual 
frost, with a luxuriant vegetation, and islands covered with eternal snow, while the sea in 
the same latitude swarms 4 with living creatures,’ can be applied to this portion of the world 
as well as to Europe, and furnish us with the satne arguments in explanation of the transport 
of boulders. 

Let us now go back to the consideration of the condition of these boulders, and their relative 
situation to other superficial detritus,, and we shall find that there can be no explanation offered 
of their mode of transportation, except during a time wTicn the whole surface was covered by 
water. Had they been transported by a powerful current over the bottom, (which cannot be 
supposed from- the inequalities of the surface,) all the older drift would have been removed at 
the same time, and instead of finding tlfem as w r e now do mostly upon the surface, they would 
have been imbedded indiscriminately in the^upeflicialMetritus, and there would have been no 
means of recognizing- tke j3rodtyfts of ddferent period?. « 

In order to allow of a*sufRci«r*udcpth of water for the transport and deposition of these 
boulders in the places we now find them, it would require a depression of the ^country from 
five hundred to two tl^ffeand feet below its present levels* This greatest depression would 
cover nearly all of the middle anti southwestern portgms of Ncw-York, and the whole extent 
of country occupied tty the Grc^lakes, aiarge portion of Canada aqd tllfe Western States. 
Indeed, allowing the relative elevation of different portions to have remained ihg. same, which 
as regards Nfcw-York is douTitless true, the whole of that portion of North America «eas i of 
the Rocky mountains woukl be one great ocaan, with numerous and- thickly scattered islands. 
Thp mountain cHhins of New-England and New- York would form long ranges of island* 
rising from the occaa to#lw o ^and three thousand feet above its levqj, thdir sides covered with 
perpetual- snow andj&adcrs, and tbeir^ays terminated by diQWif icc, from which detached 
masses, floated dff, beating wij^i them boulderf and fragment of rocjk.* These would be 
transported in every possible direction by thp ocean currents ; a?fd*whcrever the mass became 
stranded, or when it passed into wasflucr latitude, Us load of earth and rocks would be 
deposited. * 

To a certain extent, this view is corroborated by t5c dispersion of the boulders ‘in New- 
Yofk ; for wc find them on every^itje of thp great primary nucleus before noticed, and those 
found many mi(cs north of point, are ^distinguishable from many of those al the south. 

Still it musJ be acknowledged Umtrtihe greater number seem. to have been transported south- 
ward, prolffbly owing to the existence of a polar current as in the present ocean. t It is not 
only probable, but it can tc demoftsUated, that this dispersion of the boulders and fragments 
continued for a ligig' period, find while the land was rising from the ocean, and the gradual 


• See Darwin’s Journal, page 291 et seq. , 

t I urn informed by Dr. Emmonsf that although there is no lithological difference in the transpo^d blocks on the St/ Lawrence 
at th£ north and northwest, as well as al the west and soufUwest, of the Great Primary region of l^iew-York, still they diminish 
rather than become more numerous #n approaching the base of the£e mountains, while the rCversf ftj truo when we attempt to 
trace their origin fiom the south. ^ # ^ \ * 
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elevation of some portions above water might produce counter currents ; and finally, alter the 
land had risen to within eight hundred or one thousand feet of its present elevation, the great 
valley of Lake Ontario would form a broad bay, communicating with -the ocean through the 
valleys of the Mohawk and the Susquclumnah, while the communication by the valley ol the 
Mississippi was becoming closed. Even for a long period alter tins, the bay of Lake Ontario 
would communicate with the ocean by the valleys of the Sr. Lawrence and the Mohawk, 
while the valley of the Hudson forinccf a narrow strait, tfitb irtifner<*is inlets aiuk hay&S the 
granite mountains of Northern New-York and of the Highlands, and the ‘old red sandstone of 
the Catskills, rising to the height of from two thousand to four thousand fret above its level. 

1 liavc enumerated only those mountainous dbgion* oT New-York «md Kew-England with 
which I am familiar. Of the elevated country in Cainffff, north Lake Ontario and the St. 
Lawrence, too little Is known to speak with certainty ; but it js cxtfemely probable that this 
also lias furnished its shafp of the transported materials, wlgch we no^ find in the valley of 
Lake Ontario and WcstcjjtNew-?Vork, Farther wci*t, there renriaftfc no doulit birt the country 
on the north oL the great Ijjkcs has furnished the boulders of Ohio, Jmlianij and Illinois ; and 
as these mountains becoi^jj more elevated toward 4lic ?ou reft of the Mississippi amhfnrrlhor 
to the northwest they have jjfe source of £ much greater number of boulders over the 
country wc$t of the Mississippi, tlian farther eas(* * " 

We have also to inquire what -collateral prdbf Vd, have qf ifii® condition* of the contHie.nl, 
besides the (Jjspersfrm of theTiouldcrs. I have before alluded to the deposits of newer tertiary 
extending, through the valleys of Lake Champlain and*hc St. Lawrence, whicluContain marine 
shells o&sg£cies existing in the present ocean. Similar ,dcposii% bftt wUlftuit the, shells, exist 
in the valleys of the Hudson and Lake Ontaijo* *These have 1 witi subsequent. to the grem 
abrading and denuding agency whichjisks excavated «*he valleys and scored tile surface of the 
rocky strata? and previously to, or ]rt*par4*formed during the pdtiod^f tlio transportation of 
the granitic boiiklers. * * • # ♦ * # » 

This Tertiary deposit on^L&ke flfoai^lain II elevated in some parts nearly three hundred 
.feet above the lake, which shows ^Je j|»es.sioii of the pr«*»cnt J^vcl, a^thc tilne of its formation, 
at least four hundred feet. TJ>a would he sufficient U’flfafsc the water of the (ttean about one 
hundred and seventy feet above Lake Ontario," jr nearly «to elevation of tlu; ancient ridge 
bounding that lake.* The boulders of Primqyy rocks arc distributed over the surface of thi® 
fossiliferous deposit, and dn some places im becked in ifc%ln speaking of their occmiencc in 
the tertiary of the »St. Lawrence valley, Caj.fn ayfickfrsays, “Theyjiro found in the cldTs at 
difTerent levels, not resting upon each other, but as lj tlify had been dropped there at widely 
different times, during a long period, in winch a (juiet deposit ion*of clay, s^i^l and^ravel had 
been going on, and in which the different genera tcstacea had livofl^nd (Tied. Some of the 
shells aie of course broken, an£ soqae yf the v^vcs‘ar£*rparatcd, is the ^*ise in (lie bottom 
of the present sea; but many have JJMi \%lvcs together, although tli^ r separate when taken 
up, because the tigarmnit no longer ex i*?j. • j^l?dca*of* these ’HfrlL ^together with the sand, 

• * The level ofdLfcku Chuinpl.tia is niJPjr-tUrcc feel above luk water. * 

[Gcoi.llhDKf.f \ m *#4? * 
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clay and boulders) having been drifted together into their present positioBS, must be given up 
at once, when I state the fact, that the Tercbratulce psittacea, which you know are so fragile 
that the smallest stones would be sufficient to destroy them, if carried along with a moderate 
degree of violence by moving water, are found with their valves together, and their long and 
brittle teeth entire as when they wew living.”* 

The inference of Capt,. Bayfield, that “ these numerous erratic blo'cks have been dropped 
from timp to time, fron*iac ftocs^cih the bed of the tertiary sea,” is substantiated by all the 
farts observed ; and* we have already shown from what sofirces these boulders may have been 
derived, at a period whe# l#rgc portions of*the present continent were depressed beneath the 
ocean level, and when. the conditions qf clinftate were favorable to the production of large 
numbers of living creatur?^ on th£*bottom of an ocean, in the vicinity of islands almost 

* wholly covered with everlasting snow/ * 

It is unnecessary Jierc tp fcdlow any farther these deductions^ The deposits of newer 
tertiary along tire* New- Brfglana coast 4* ovv > conclusively, *lhat this region was equally 
depressed with thpt of*$ew-Y’brk ; and the presence ofc b<Juldcr§ jjiere ma^ to some extent, 
be accounted for irv like manned * * , 

* The elevatipn of the tertiary* of New-^’ol'k, or Ncw-H^l«utl*js not suiflqfcnFto explain 

the transport of boulders ^situations fiftcftjp hundred or two ihou&nd feet above tide waters 
if wc admit the ocean to hafe been only tit Sufficient height to afloW„of that deposit. But 
having proof of the conditions necessary. foV the transportation of boulders* at thi^ period, shtfll 
wc not be warranted in carrying backward theso cor^jflions to explain the means of transport- 
ing those found at 4iigbcf eljrwations, whcn*lhc sea covered a much larger proportion of the 
land ; and when, ^perhaps?, the climate was ie^s favorable to the production of YiTiftg beings 
on the bed of tMfc ocQaiv? # # * * 

* * 4 ^ & » 

The fact§ stated, scf&\ v*ry clearly to establish <hstrfcct aijid widely distant periods between 
the formation of the great bqjjy o£ th# drifj ^1 JVcstgrn New- York, and the erratic blocks or 
boulders. These products have often; and iufleed^a^boe# always, been confounded with each 
other; and the wflole aj^cu m action *>f superficial doJJ:ifqg, except perhaps the finer .alluvia 
along river bafnks, has been consider'd as the product of a^siijjglc period. It will be seen, 
also, that the sc©ring#aml pofbfiing of the q#cks lias taken place at a period long anterior to 
4he transportation of theft* northern boulders, and that dicir passage over the surface lias had 
little or ho copncctiori*\vth this, phmomenoty.* *• 

The- production of tlyj local or oddest 1 drift in tlie Fourth District was, probably, caused by 
the elevation of the great mountaiif chain* on the north and cast ; Which, by uplifting and 
disturbing the jpjimentary Tocks far to the south, gave origin to those partial dislocations 
and undulations tthieJPbavc been noticed^ At tho^amc time the violent movements thus 
produced elcvat^ the^cd^es of the ftlftitcf, uplifting, pvejturfling and pressing them forward, 
wi[h their load of de^itus, as represented in the sefl^on, Flatc VIIL I might go farther 
into an explanation dP sinfllar phcnoiftena, yhiclj* *re developed o*cr tlje whole extent of 

■ Extract of a letter from Captain Bayfie%, IP N. to Mr.fLycll^NiWmbiP, 19#7. (See Appcndfk to jj^lurian Research®#.), 
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Western New-York,; but I have already devoted more space lhan was intended to tlns sub* 
ject, upon which, although there are an immense collection of facts, .there is yet no univeisal 
mode of explanation. 

The great difficulty has been in the attempt to find some one cause which would satis- 
factorily account for the whole, while no attempt has* been made, to recognize the products 
of successive periods. The idea of a universal dolugo* early inculcated, and strengthened 
by the arguments and facts brought forward to sustain tfte%pjnion, has led to the general 
belief that all superficial deposits wtfre due Jo a single period, and to one agency. (Ecologi- 


cal phenomena are now studied without reference to precdfictiycd opinioifs or interpretations, 
and by adopting more natural and rational explanations than •jjicnvise cov>ld be done, we 
escape advocating* nmrfcrous absurdities, without* tfolnffiotfbg with religious opinions. No 
geologist, ai tkc present time, can use the \zvmjlihmiuirfin connection wi^li the deluge of 


Scripture history, or refer the superficial detritus of yi country to tii^same agency. 


In many* instances the relative posftion of the G^oa^ Bouhjpr folrflialiup, and the more 
ancient drift, is wdl^ll«st rated In the natural or artificial sections of\^psc deposits. It must 
be acknowledged that there are often huge unworh fragments o^thc rocks of lh° district 
mingled with the granitic boulders, but these rarely extend nnfn^ miles soutll pf fchc oulcrop- 
pfng edge of such masses. The following example is a seotion of a hill inuuHown of Victor, 
Ontario county, on the line oT the railroad : „ * * 



Section, of IJnJt and Bouldc+formalionfoidor^ fintorio <^wdy. 

The lower deposit is of fine and coarse sjml, with^cbbles ofithe rock, ^ of the 3ipfrict, dis- 
tinctly stratified ; t^iis is succeeded by an unstratif^jd deposp yf coarser materials, consisting 
of Mrge and small pebbles and boulders of granite^ and %thcr rocks with intemttnglcd clay 
and sand. With this deposit arc synjc largy jrrj^nlar frag cents of limestone from the upper 
part of the Onondaga salt ga>up, which havc^eiWi transported only, a flhv mites. It is evident 
that at the lime’ tips heterogeneous mass was ujaon the lotfbr jjcjpo^lt, it suffered 

denudation to a considerable degree, t^e ifpper layer of stlndy loam, with some of tin? coarser 
materials, having been removed on one side. Niynerofis srtffijar deposits haveljeen observed, 
and indeed they ^re*aiqpng the mefet common^ppcaranccs dri^hjls. 
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The lulls covered wilh drift* along the south side of the Ridge road, a yd upon the shore of 
Lake Ontario, exhibit very Similar phenomena. Some of the bluffs on the lake shore present 
large accumulations of clay and gravel -above the boulders. 

fiu. 



* ’*'** Section of lkijt and Mould < / formal ton, Greece, Munich ccVnty. 


The illustration above is from iv bluff* in Monroe c<5\inty, on the lak^ shore. The lower 
stratified deposit consists df gn\ycl and loam, whicl^ is sugeefdod by a range of # granitic 
bodlders mingled wilh clay q$id gpavel, and covered to life depth of* sqveral feet more with 
gravell y* cl ay. b The lower stratified d$p#sit^s^videat.ly4he jroduct^f ^ j?erkrtLdistinct froln 
that above, which presents no lines of stratification . 

The bluff has been undermined By the action of ilia wa\#s, and trees andsstumps have been 
thrown, and often ftmain st^icjing upright in the beach bclew ; and cursory examination, 
mafty of ikdfri might be supposed to have grown thci$ w so dSeply imbedded and firrdly are the 
roots fixed irr the sapd and pebj^l#s. „ | 

Huge blocks of the Medina sahtfStonc are sometimes found jesting on*lhc top of the Niagara 
limestoiu?* theft scarcely worn, antf appcarHp have been lifted from the upper outcropping 
edge of the mass, and droppcd«upon the Jjpicslonc above. In like manne^ numerous masses 
of the Niagara limestone are drift A forward, rating on the Onondaga salt group. Upoiftthc 
terrace formed by ill? Cornifcrous lirneston\ find great numbers* of immense blocks of 
limestone from flic upper part of the i^nondttg# salt group. This portion has been before 
described as an i^puw*argilla«eou£ lirndllot^, in strata of ten «r fifteen feej tliickness. These 
masses trefjuently lie in their orig^lal position, as if thi^edge of the stratum had been enclosed 
ki amass of ice, which an adlt#cin$ tid(^ carried 'forward and dropped bpop the bottom. 
Tlic uneipjal hardnws^n parts oflcgtoauscs thcrrt to be wey^n ifUy fantastyc shapes. 
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** * s!** ** 

, The upper and lywer portions have resisted the action it ic yca^r, «whilo the central 
part has >va toff awtty. Tltq^ wasjofmerly another oncmic;^ thi3 locality, but ike upper part 
has since fallen down * * * 

v * * * 

In connection wi?h Hus subject, may be noticed the direction of drift lulls, as they occur in 

the eastern part of the district. In many plarcsHhcsc lrfllsdiave no 4efmitc direction, hut nil 
those north oflhc great valleys of Seneca and Cflfliga lake^lufte a peculiar form and determi- 
nate direction. *Thcy arc long, elevated ridges, rising abruptly o#%e north, awl sloping gra- 
dually flown to their southern termination. *'fhe ascent, from the south is almost imperceptible, 
and often scarcely noticed, tjjl or# observes lqmsclf*>» an elmffitftm of lifty or sixty feet above 
the valfcys on either Side. I have been hi formed hy thfc engineers in this part of the country, 
that a line may be ruu*for ^long difijpucc, upon the summits of these hills, having a direction 
N. \Q» E. ; and from ntfrperous obsdrfatlons, this apgfeaf# to b^thc prevailing direotion. 

It will also be seen that this direction cfcttespoj^ls very oiq|ely with that of Seneca and 
Cayuga lakes. Tke form of the hills is precisely such a Severn Iff. be made by a powerful cur- 
rent passing southward through these valley, piling up the coarser fhaterials at the nortficin 
extremity, and moving tjic figer ones farthqf oi¥,*until ttogy were in some measure protected 
by this barrier before they were deposited. is qitfte ovident tliat tins took place after the 
formation of the valleys^ jig) probably at the period of, or^juhscqiic^t U> the boulder deposit. 
The mateiials are often'ffningleci in the greateflj confusion* tlfoiq thcrcwseems to have been 
subsequently an equilibrium of the current^ #r tlrer^ is u^many jjades a regular deposit of 
fine sand, and in tffo fallcys ong oVfcl^y covering the flflKrsqgr pioduets. 

• May it not bo possible tlyjt sflVne operation^ this {L|H<1 may pmduoo thr* “ itonos,’' whn*ti arc surh a marvel f If tho 

mass wuaMr><$*iW.iy i<» ihm, and those above atl^ielow artfcUiialltrlrd'by \\*e.tlhrr, the onc^nv ho veiy nie'ly poised upon »ho 
o’. her as the iniltei bi^wi i is slowly ren^ved. 
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MOPPtfiN gSliBERFICIAL DEPOSITS. 

* * ♦ k * « 

,l . After the* period of the superficial deposits just described, and when the surface had be- 
come permanently elevated above the ocean, its incq&hlflics would gife origin to broefd lakes 
and rivers, discharging thcmdfclvcs into the su rrqimd i ng* se a . By any irregular motion aftend- 
ing the farther elevation of thff &n^, and ?ten from lift# accumulation of water alone, the Car- 
riers of these lakes fnigfy bo*l>rokcn down, their beds deepened, and vast quantities of detritus 
carried* to the lower plains, or into l^kcs or rivcfS at a lower elevation. That such has been 
the condition of the whole -of Ncw^Yorjj, Wifi aflmit of demoifttratflrc proof, and the details 
of the various modifications of this modern period would occupy many chapters. In many 
instances it requires mufcli car^fA^ examination to separate the firtijjucts of this period from 
those of previous Slices, and also to rfccognijc t^e different ages of modern deposits ; for 
these again arc, among {tiemscld^^Fjtfcrablc tiWlisline,t # epochs. Wq^can only select a few 
well defined examples, and suclf^as arc produced by £ai#es Tliat at once be recognized; 
leaving a consideration of the whqj# subject, antf tlu^vartoq^ and successive changes, to some 
future opportunity. '*■**$* *♦ 
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There arc numerous points whore the accumulation of superficial dqlritus is local in its 
character, and very circumscribcd^in us limits. These deposits often consist of an inter- 
mixture of the older drift, with boulders which have been rcmQveil by the change in the 
course of a river, the bursting of a lake, or some other photiqpicnon of the kind. They are 
recognized by numerous characters ; but a gqjiemV distinctive feature is that of containing 
materials of both northern and southern origin, 'confusedly interminglod. They often rest 
upon previously formed superficial detritus, and^arc^ distinguished byjposition, as* well as by 
the character of the matcriafs. Several eases of this kind have been- enumerated in the 
Annual Reports ; and many others might be addec^toMhe li£t, ^ere it necessary to, increase 
the number for the. sake <fT illustration. * < * 

In passing along the margins of the broad valleys, eueh as the Genesee and others, we 
find, opposite the mouth of every stream or deep ravrftc entering the vajley, a mound of 
greater or less extent^ and un<|ijtinguishable; upon the surface, from the surrounding deposits 
of similar nature, #cca$tonaHy* however, the bursting ui*a cloud, or*a powerful spring flood, 
reveals "to us t^e ft ode^o^ those formations, in the firodftetjofi of pounds of earth, pebbles and 
fragments of rock wfnoTi # arQ* swept dowiHtyjhe resistless^ torroAt^ and heaped up as the 
stream emerges into therhroa^n vqjley. The jnor<* ancient fle|N)sits J^iis kind often cover 
many acres, an^ f £oilf al^tlic angjpgics, we must suppose tlysyfircip forirtccj in the same 
manner as rcccfit ones*of the kind. Sometimes, however, it aypearS pk if a lake may have 
burst its barriers upon the high groun^J, and the*walct« suddenly discharging, hatfe oeirriod 
forward this immense mass of materials. .These d^fiosil^ often ^occur opposite the inlet of 
ravines in which no filter flows at the present drhe. * 

In, many of the river valleys the accumulation of materials indicates the, \Vludoto have been 
occupied by .a deep lake, and that the fyje samfnnd loattl hasten brought clown by streams, 
and spread over the bottom. Terjpees arc often left at successive poijWf indicating jjie stagejj 
of recession in thj^ water* occupying These Jakqs, os the outlet hasebcen lowered. 

In the valley of th& Cbnhoctom opposite tl^c junction of the valley of the/Canandaigua lake, 
there are several Successive terraccj, represented iij the froodept at the head of the chapter. 
It would appear that at the same pmc in whiel^thc current was lowing do\yn the valley of 
the Conhocton, a stdl more powerful Current, probably load ext witS detritus, came in by the 
valley from, llfb north, and was carried against thtfsouth sije, when these materials wore 
deposited in the eddy current, while the stream tinned its course to the. east. 

• Along"the ccmrscswof nearfy all* the streams a 4 d rivers, we fyij evidences of their’lia^ing 
once stood at a higher elevation than at present. These -eviddtoctfs consist in long terraces of 
pebbles and sand, often successively repeated ; and fom being con tHifflous, and at the same 
elevation for long distances, np farther facts are required to indicate their nature . It would 
require too much space to dcsfnbc all the 6xftrnplc!*>of tins kind which have l*on examined. 
A few of the more extensive and important eases will- be noticed. 

The deep depressioe known as die Gcpescc valley, extends from Rochester, southward, as 
far as Daflsville. Following the same direction we £ncl, # aftcr '’rising several "hundred feet, 



344 


GEOLOGY OF THE FOURTH DISTRIQT. 


that this valley communicates witli the valley of the CaniSteo river, and thence with the 
Chemung and JSusqiKihannah. The Genesee river, bey^ul Portage, flows in a valley more 
than live hundred feet above the same, "after leaving the gorge at Mount-Morris. The 
northern part of this valley, from 4 Rochester to Dansvillc, maintains nearly the same elevation 
throughout, or with a gradual descent to th<f jiorlli. It is one of the most ancient valleys of 
excavation ; and its sloping sides, covered with superficial accumulations to the height of COO 
or 800 feet above its b^ise, show an immense period of* time to have elapsed since its forma- 
tion. Cong subsequent To its formation, it has been partially filled with water, having a bar- 
rier on the north, and cxtcn^inif over the ^vhole plain 6f the*“ Genesee flats” and south as far 
as Dansvillc, in one gfout shallow lake. A# the same time the valleys south of Dansvillc and 
south of Mount-Morris, by way of Gashaqua creek, were discharging their waters into this 
lake. With these streams \vas brdtight dovVn a large quantity of coarse and line materials, 
which .we now find about Dansvjfle, and-lielow the junction qf ^he CasJ^iqua^crcek, while the 
great extent of tYie valley is spr^ad^Dve^ with a fine sandy loa*©: The nflterials arc precisely 
like those which are carried# n to thpdtrn lakes, by their tributaries j«ond wlic*^ they arc ftlfbd 
nearly to the sur&icc, a gAwlh pf vegetation eristics, changing as l!\c whole bocomcs^irained. 

An examination o^*tJps^d#p deposit, bn the Genesee flats,^show» conclusively that it has 
been made iy a lake^sutdi^as dosfribed, with a current pasting tbrQjiigHf it i^orp south to north. 
The deposit was evidently tarried forward in thatelircction, as indicated by die lines of lami- 
nation. The coarser materials, at the poirfts menlioqpd near tlie cnflbouchurcs'of the streams 
into this Iftke, mre, in considerable proportion* southern origin.* 

The former (iutlet of this valley appears to Ifavd^bcen by the lrondcqu^il ; but this becoiping 
obstructed with Yhe*vast accumulations of superficial detritus, it sought another course, and 
excavated a clufhneVhy way ofrlloC lies ter, wTiich, a* it has been Avorn clown, has gradually 
.drained flic lq^e, letftij^ the present flats as i^s ancient bqjl. * ** - 

f £hc valley of the GenfcSfre sfcuth of Portage stems to have betni in ft siqfllar condition with 
that portion on the north, except that from the proximity ofc the ^itilffe ort cither side, a larger 
proportion of coarse materials ha? been distributed ovy flic bottom. Aferthe junction of the 
Angelica creek with lliis^t alley, tlterc is the clearcst»cvid^iicc *>f iffe condition at that period. 
From the c^rcction at which that valley joins tin; valley of the Genesee, the stream flowing in 
^wpuld ^extend across td^ the jpe stern siljef depositing its coarser materials, tvlulc the finer 
sedimpnt of clay*and sand woifld be deposited m the eddy formed by the junction of the two 
streams. Accordingly we*fifld below the junction of this slream an extwisive deposit of sand/ 
loam and clay, chiefly of the former? anti Its client is marked in some degrce*by the growth 
of evergreen timber* v 

• •' t * ’ 

* Ab an example of this kind, may be noticed tlri aeemnyhition of*g ravel n*d Mi# 1 , resting on regularly stratified clay, at 

tSipinkie lull, near Mount-Alon h. The exfevation ut ihe Valley canal has exposed a d< ep Hfcpon (it this place, 

showing ih« lower depo-ii tif (me claw hoi i’/.on tally stia ilied, and Huec et-ded by a tuiulum of gourse pfhble.s and gravel, and 

above tin- 1 Jose sand and gin.» 1 ihe *iun-> of m dlU on ihe touili, 't in.', exainole slmwsj an inundation of the^o materials after 

* * ♦ 

the dcjio i. ion (>l clay and b an hit tiling tiio a jfco 4lat. v . 
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In the vicinity of Portage village, we rind an immense deposit of coarse sand and gravel, 
piled upon an older deposit of sand and < lay ; showing, subsequent to the period of the ancient 
drift, and after the great deposits of clay and sand following it — indeed apparently subsequent 
to the boulder period — a condition of things producing this imnffcnse local accumulation. 
The lower deposit is regularly stratified, and consists ki part of materials of northern origin. 
This appears to have been partially excavated, and another deposit spread over it, of materials 
from the south, consisting of flat masses of sandstone aud scarcely worn pebbles, with loam 
and gravel.* It is entirely distinct from the formation below, -add proceeded from a long 
subsequent operation. It will* be farther alluded to in connection with the recent production 
of valleys and river channels. * 

The excavation of the Qenesee Valley canal has given an opportunity of examining, these 
deposits in a very satisfactory manner, and many facts liatfe been bright to light. The 
surface alone, or the natural banks of the river, of% no opportunities of investigation* 

In the broad indentation on the Eastern side of the^rivor, opposite the middloTalls, the canal 
[lasses along the sjpptr of J\\c hjll, which rises nearly two^iundrcd fpet^ higher. The lowest 
deposit excavated at this point consists of alternating layers of clay and quicksand, which, 
ibout one hundred feet lowerp rest upon the rocks of the Portage group, illustrated m tin' 
following section * + * 

l<i7.v * * 


m Sal ion of the lull at Portage lunnc 4 . ^ 

1. Shales fthd sandstones of the Portage* group. 

2 & 3. Regularly stratified deposit of day and »pn&sand. * 

1. Materials similar to those Mow, av ilh fSgment^of trunks of t ftpes in the loitei p.ut. 
f». Gravel and^and, having a large piopoition of its mateiials of southern origin. 
a h,* r. A snperfiei.il deposit, foimed^ny the^iiuh rrn«nrig of the hill .iluoe. 
a. The point at which the Genesee Valley canal is caimd .trdbud the lull. 


1 See Annual Report of is-io, pg. 4$) jjn# HO. 

* 44 
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This deposit of clay and quicksand extends about one hundred feet above the level of the 
canal, where it is succeeded by sand and gravel. For more than two hundred feet from the 
bottom, the mass consists of alternating layers of sand from two to eighteen inches, with layers 
of clay of half an inch t<f two inches, each becoming thicker as.wc approach the upper part, 
where the quicksand layers are fifteen and twenty feet. 

The upper layer, of fifteen feet thickness, becomes perfectly saturated with water, and is 
termed liquid quicksand and this^ succeeded by ttic deposit of coarse sand and gravel, 
which is of subsequent origin, containing materials from the rocks oflhesouth, mingled with 
some of the older drift deposits which have been broken up. Through this the water perco- 
lates, saturating the mass below, and giving it the character of quicksand. « 

Fragments <of the trunks of trees have been found in this deposjj^ in a layer of clay about 
thirty-fivo feet bclp%thc gravel* 

The-.whole of-thc lower deposit, consiiting of regularly alternating layers of clay and sanc|, 
was evidently deposited in a quiet lake, "Mule the subsequent one of gravel and coarse sand 
was brought On by sQmo powerfuh inundation from the south, like fragments of wood are 
doubtless such as were drifted from the higher gj£unds f Mnto this lake, and sinking to the 
bottom, wcre*£ovej£d l^y the subsequent sediment. * 

In several similar situations, bones of the mastodon have been found,* and consequently 
referred to the period -«f the clriftu # These facts, however, offer no arguments in favor of such 
an hypothesis; for in all instances 'which occur in Western Ncw-YoA, there is the strongest 
evidence of their having been transported from their original situation, and mingled with the 
more modern fluviatile or lake deposits. * 

Another circumstance to be noticed in connection with this section, is a superficial deposit 
(a, b f c) of about ten feet in depth, covering the whole slope^from the basef of the gravel hill 
to the bank of the irivqr. This surface deposit is composed of the juins of the gravel hill, 
with the clay and sand befoy. *From the constant ooeing^f water from the lower deposit,, 
.it undermines that above, which falling, carries with it something of those below, the whole 
constituting a moving mass, saturated with water, fys nature onfy became fully under- 
stood upon the excavation of the canal, when all that part abofc # comrrjicnccd sliding down, 
Completely destroying the work. Farther examination proved 4hat the whole hill side, for 
ten feet in depth, was in motion* towards the rtver, and of course no excavation or fixture 
could be made permanent o# such a foundation. In proo$ of this, and that such, for a long 
period, has been its,conditioi> v/p find that the oaks which grow upon the hill, towards the 
top, have slidden dtfwn to the rocky margin of the river, where they stand among the hem* 
locks and cedars, sometimes upright* but ^fteft leaning in various directions. 

* I am indebted to Col. Elisha Johnson, of Hornby Lt«lge, Psrtagc, for numerous facts relating to this section, as well as for 
specimens of the wood, whn h was dog out under his direction. This wood has been examined by Prof. Bailey, of West-Powt; 
but from its condition, he has boen unable to ^eride its nature. 
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The whole surface, for half a mile, i> saturated with water, and sprfhgs gusli out at every 
step. We see very plainly how falhn <“us would be any reasoning as to the nature ol those 
deposits from what appears upon the surface. 

A similar modern deposition at (ioat island, on the Niagara, will be described, in connection 
with the falls and river channel. Numerous local deposits of this character, of greater or 
less extent, can be found in nearly all the ancient valleys of the Fourth District, but it would 
occupy too much space to describe them. They are ofteq, and generally due to similar 
causes with those above detailed. It appears as if, rffier the elevation of this region from be- 
neath the sea, extensive lakes were left upon some 6f the higher grounds occupying broad 
depressions; and that these have frequently burst their barrier#, producing local depositions 
of gravel and coarse sand along their outlets or in the valleys beldW. 
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CHAPTER XV. 


LAKE RIDGES. 

Ridge roq+ls of Lake Ontario and Lake Erie — Terraced JnJJs — Modern lake ridges and 

beaches. 

One of the most interesting of the superficial deposits of the district is the “ Lake Ridge,”* 
which, from Sodufr in Wayne county, with some trifling exceptions, *is a travelled highVay, 
nearly as far as the Niagara river. Beyond this it can he traced quite to the head of Lake 
Ontario ; and \ have been informed that it exists upon the northern side of the lake. Through- 
out its whole extent tn New- York this ridge is well defined, except from slight interrupt ions 
caused by the passage streams. It bears all the marl^s of having been the boundary of a 
large body of water, and of having been produced in the same* manner as thc^ elevated beaches 
bordering the ocean or our larger lakes. The ’•ridge follows the general course of Lake On- 
tario ; being, at its nearest point, about three^njles 'distant; and at its greatest, perhaps less 
than eight miles. * 

In some places ii is strongly defined, descending toward the lake twcitfy or thirty, and 
even fifty feet, in a.Tnoderate slope. Its seaward side is usually "covered with coarse gravel, 
and often with large pebbles, resembling the shingle of the sea beaches. The top'is generally 
.of coarse sand and gravel, though sometimes of fine sand, als if blown up by the wind, similar 
to modern beaches, when the coarser materials are^thus left as tl*e waves ''deposit tficm,»whilc 
as the finer parts become dry*thcy are carried to a higher* elevation. ,*1 t is sometimes so 
contracted upon the top as to ofFcr only space for a broad carriage road, and again expands to 
a width of two or three hundred feet, being scarcely defined on the inland* side. It is far 
from uniform in height, and in passing the distance of a mile inequalities of several feet may 
be perceived ; still this feature is only an exception, ^id when the road is tolerably direct, a 
traveller may be seen as-far as the eye can reach. Neither is this a single continuous ridge, 
but often divided into several, running parallel to each other, and again uniting in one. 
All these deviations in Jieight, breadfh, continuation, etc. only th<i more forcibly impress one 
with the idea of its analogy to oxisting beaches, where we observe the same inequalities. In 
looking from the ridge toward the lake, the uniform surface of the country and gentle slope 


*• Tilt* turn lah- ridge is used to distinguish it from the tcrface formed by the outcropping edgo of the Niagara limestone, 
which is known as the “Mountain Ridge.” f 
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remind one very strpngly of llic high sea beaches of pebbles and sand bounding many of our 
Atlantic bays, where, when the tide is down, lie can see over an extent of miles ol almost 
level sand and mud. # 

If any thing were wanting in the external appearance of this ridge to convince the observer 
of the mode of its formation, every excavation made into it proves conclusively its origin. 
Fragments of wood, shells, etc. are found in digging wells, and cutting channels to drain the 
marshes on the southern side. I have not had an opportunity of seeing any of these shell's, 
hut have no doubt of their existence. In the town of Cambria, Niagara county, I was fortunate 
enough to find a recent excavation entirely acros^ the ridge, cutting down to the levtl of the 
country on the south. The lowest deposit is a coarse sand or gravel, and upon this a regular 
deposit of silt and thin fragments of wood. Sqpe of the latter, which are branches or roots 
of trees, have in parts entirely lost their woody structure, have become brittle, with a close 
grain and dark resinous shining fracture, and present, in fact, an appearance more like 1 highly 
bituminous coal than any other substance. In some parts again the woody structure is more 
perfectly preserved, buf still presents an appearance like fignitc. The layer of vegetable 
matter is evenly spread, as if deposited from water, and afterwards covered with fine sand ; 
to this succeeds coarse sand and gravel. 

This example leaves no doubt of llic mode of formation, if indeed any proof of the kind 
were wanting. I have been informed of numerous similar instances, 1 hough no other has 
fallen luider my own observation. 

In its eastern extension in the town of Sudus* this ridge ceases to be well defined. It will 
be observed that this point comes within the range of the valleys of Cayuga and Seneca lakes; 
and I have before remarked, that all the drift hills have a direction toward these valleys. The 
present level of Seneca lake is somewhat ‘‘above the Ridge road, and that of Cayuga lake is 
bclow*it. * - 

At the time when. the water of this lake or bay was at a higher elevation, it doublless 
communicated with the valleys of Seneca and Cayuga lakes, and even discharged southward 
through these valleys, as indicated by the direction of the hills before alluded to. At a sub- 
sequent period there have been debp bays and marshes along the margin of Lake Ontario, 
which are still represented in the eastern part of Wayne county. These, with the water 
discharging ini© the lake from the higher grounds, prevented thp formation of any distinct 
ridge ; and still farther east through ihe*vall<?y df the Oswego river, Lake Ontario, at the time 
of the formation of this ridge, must have commurftcated with the Cayuga lake. 

The interruptions Jn the -continuity of the ridge, from the passage of small streams, are 
numerous throughout ks whole extent. Many of these* .streams were doubtless discharging 
their waters into the lake at thejime of the formation^ this ridge, and have thus kept an open 


* To the geological reader it will require no attempt to prove this ihc ancient he.irh of Lake Ontario, 01 a hotly of watt r, 
perhaps an arm of the tieean, which once stood at this^levation ; such occurrcnct s are well Known else whore , hut there are many 
persons m western New-’i ork, and some grave crilicx^jAmong the number, who prwkr to explain this by supposing some stupen- 
dous uplifting of the strata in this line from Sodu$ bay to Niagara liver. 
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passage ; others have been closed up during its deposition, and formed little ponds upon the 
inland side, which, subsequently becoming powerful, have burst through the barrier, and carried 
away large portions of it. The original elevation and extent of many of these ponds on the 
south side of the ridge is still distinctly marked, although there is now but an insignificant 
rivulet flowing in their channels. 

The most important interruption in its course, is at the entrance of the Eighteen-mile creek, 
in Niagara county. In passing from the cast, we find, before reaching the creek, that it bends 
around to the south, showing that a hay extended inland along the course of the stream. 
After this there is no well defined ridge for^four miles westward, where it again commences, 
and continues without interruption nearly to Lewiston. All these facts are highly interesting, 
as showing its analogy to modern beaches ^long the lake shore, and the effects of streams 
flowing in from the higher grounds. 

In the town of Cambria, Niagara county, this ridge divides, pr perhaps, more properly, we 
find a ridge diverging from the main one, and pursuing a northwesterly course for several 
miles, when it becomes merged in the general surrounding level. The main ridge, in the 
mean time, pursues its regular course, apparently uninfluenced by this diverging one. 

The following diagram illustrates the -position of these ridges : 


169 * 









. — — 


- . '** 


The smaller one is known as the “Little ridge,” from being lets than the other; it is a 
single low well-defined nJge staffing uniformly, o 4 boik sidys, the country around being nearly 
level, t & 


* Sec note under Modem lake ridges, page 3.%.** * * 

f This feature pf sloping on both sides, has been urgrd as an objection to the main ridge having been formed hy the lake, as 
beaches aie supposed to slope only seaward. Such, holscv^r, is not true either of !*ko or sea beaches, where they are formed 
Lefore low or level ground , theie is nlwajs a ridge sloping inland, as well as seaward, and elevated iff proportion to # the foicc of 
the waves and its position with regnid to accumulation of materials. 1 could cite an example on Massachusetts bay, where tho 
sea has thrown up a beach for the distance of two miles, and from twenty’* to forty feet above its own level, completely damming 
out a large marsh about' its own elevation. The water from this marsh fiffds its way into the bay by a (ffrciat of ten or fifteen 
miles. Piecisely similar were the operations in the formation of this ndgcf , and analogous operations, only upon a smaller scale, 
are going on along the present lake shore. * t 
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The elevation of*this ridge above Like Ontario has been variously estimated from one 
hundred to two hundred feet. In iSlLs, through the kindness of Mr. Barrett, I obtained the 
elevation of the ridge north of Lockport, which is about one hundred and sixty feet above 
Lake Ontario; and very recently, Mr. Fay, the resident engineer at Lockport, has obligingly 


furnished me with the following levels : 

The Ridge road, opposite Lockport, is below bottom of canal 100 feet. 

Opposite Middlcport, Niagara county . _ 70 a 

Opposite Albion, Orleans county 7G “ 

Opposite Brockport, Monroe county 76 “ 

The bottom of the canal at Lockport is 264 feet above Lake Ontario, giving the elevation 

of the Ridge road above the lake 158 feet. 

At Middlcport 185 “ 

At Albion and Brockport 188 “* 


The bottom of tbc canal at Brockport is about two feet lower than at Lockport. The dif- 
ference in tbc elevation of the Ridge road at these places is readily accounted for. 'Hie point 
opposite Lockport is where the ridge declines toward the iFightccn-mile c*cek, and is plainly 
much lower than the same a mile farther east. Middlcport is ten miles cast of Lockport, and 
the difference between the elevation at this place and the others still farther east is little more 
than the difference in the elevation of the bottom of the canal. 

There is a similar ridge along the country on the cast of Lhkc Eric, commencing south of 
Silver creek, and continuing beyond the limits of the State. The description of the ridge 
along Lake Ontario applies equally to this, cxceprt that the country east of it is higher, and 
therefore the ridge is less distinct, forming a terrace, from which one descends over pebbles 
and shingle to the lower ground towards the lake. I have Qot been able to learn that remains 
of shells or wood have been found beneath ihi^ ridge, as on Lake Ontario. 

It is said that this ridge can be traced through Ohio ; and the Geologists of Michigan in- 
form me that a similar ridge -likewise exists in that State, bordering both Lake .Frio and 
Michigan. The elevation is about one hundred and fifty foot above the lake level, and fresh- 
water shells, with fragments of.dccaycd wood, have been dug from beneath it. 


* The three last observations crubiace a distance of thirty miles, in which ihere is only three feet of difference in the elevation 

of the ridge. In ^ ayne county, Dr. Boyd (Annual Report of 1839) has estimated the elevation of the ridge at two hundred 
feet. 1 have had no opportunity of aaceitaining by direct measurement whether this he correct } and even allowing it to he ut that 
height, it van«a but twelve feet from two gbservationa u**Monroc and Orleans counties. 
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Terraced I fills. 


ICO. 



Sketch of the hill an the last side of Sn in a lake calk it, at J< jjnson. 


Besides the well-defined ridges, which ran only have been made by the water of the lakes 
or ocean remaining at this elevation for a considerable length of time, we often find a series 
of terraces which appear to have been produced by the rapidly subsiding water. In the il- 
lustration above is presented a series of distinct terraces, the surface of each with a few large 
pebbles upon it. Those represented are exceedingly uniform, and below the lowest are several 
others less distinct. I had at first supposed them due to the alternating hard and soft layers 
of rock ; but the surface is so deeply covered with drift as scarcely to allow any influence 
from the strata beneath, even if the alternations were as regular as here represented, which is 
not true. 

The sketch is of the hill at Jefferson, at the head of Seneca lake, taken from the opposite, 
•more than a mile distant. When standing upon the hill sketched, and looking upon the opposite 
side of the valley, there appears a similar series of steps or terraces, though not so distinctly 
defined. Many similar appearances have been observed, but after the country becomes cul- 
tivated, they are soon obliterated. The ascent from Lake Erie/iu many places presents these 
terraces often well defined, and, by careful examination, they may afford some clue to its 
successive drainage previous to the period when the well-defined ridge before alluded to was 
formed. 

The contemplation of these monuments of the former elevation of the water, and the marks 
of its gradual subsidence, lead the mind back to periods when the conditions of the surface, 
and the proportions of land and water, wore very different from the present. If the relative 
elevations of the surface in Now- York have remained the same from that period to the present, 
then the greater portion of the middle and eastern parts of the State would have been covcicd 
with water. At the same period, there must have been a communication between the waters 
of this great valley and the Mississippi, and with the ocean through both that valley and the 
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St. Lawrence and IJudson. These may have been successive stages in the subsidence of the 
waters, under the condition supposed, luring which the northern mountains formed groups ot 
islands, from which masses of ice \\>th boulders were drifted over the surrounding sea, and 
deposited at various elevations. This supposition* seems not improbable, nor would it be. 
surprising if some of the remains of shells found in the ridge of Lake Ontario should prove 
to be marine, thus in a measure identifying it with the period of the tertiary of the St 
Lawrence and Champlain \ alleys. 

The elevations of the different levels of this former ocean may, hereafter, prove of the 
highest interest, in connection with the theory of the distribution of boulders. The fields of 
boulders between Lake Ontario and the ridge were evidently dropped upon its bed in the 
most (piiet manner. The thin deposit of older drift appears not to have been disturbed, and 
it lies evenly spread over the strata, till wc approach tlw» ancient shore, where the waves 
had sufficient power to pile up all the loose materials in one long ridge. 

From the fact that no other well defined ridge exists between this one and the present lake, 
it seems that the elevation of flic land was rapid ; for, had there been a cessation for any con- 
siderable time, th(' waves would have thrown up another ridge of the kind, which docs not 
appear in Ncw-\ork. ■ ' 

* The, existence of those ridges, and others at higher elevations, though less prominetly de- 
fined, give us sufficient proof of the existence of water af different elevations, and of its 
gradual Subsidence. These, evidences have given origin to the theory of an ancient inland sea, 
which formerly spread over a large portion of 4 .be territory east of the Rocky mountains, and 
was limited. by the great primary regions of New-England on the east. Subsequently, and 
at successive periods, this sea reduced its barriers, and eventually discharged itself by the 
valleys of the St. Lawrence, the Hudson and the Susqiiehaimah, draining an immense area. 
This view seems very plausible, and there are numerous facts to sustain the conclusion, but 
still there arc objections which appear to me insurmountable. 

The evidences of the former elevation ot the inland waters remain, principally, in the 
ridges and terraces of superficial materials. These 4 , arc accumulated in valleys, and upon 
their sides, showing them to he of subsequent, origin to the formation of the river channels 
and lake -basins. All the great gullets heyng apparently of the the same date as the valleys 
alluded to, it. follows that this mliftid sea, if existing at all, had only to excavate its outlets 
through die -superficial detritus. From all the testimony m the case, it. appears more pro- 
bable that these marks of ihe ancient limits, which are everywhere visible, resulted from the 
partial sifbinergence of our continent after thfe* present charauJer of surta< e had been im- 
pressed upon it, or from tho* union of ‘water during its later elevation. These ridges arc the 
lines ot successive emergence, and they are more or less strongly marked as they remained 

for a longer or shorter time the limit of the water. 

• * 

Mr. Roy, civil engineer afr-Tordhlo, Canada, has examined these ancient sea beaches with 
much care ; and has thus been able to eslamish several lines, at successive, elevations, be- 
tween the level of Lake Ontario and the height of 1000 feet above the ocean. From these 
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facts, he maintains the existence of an inland sea, covering all that portion of country below 
1000 feet above tide water, and that it has been successively drained to points corresponding 
with the following elevations, which* 1 have taken from a plan constructed by him.* At 
some of these points the water remained long stationary, while in others only for a very short 
time, the duration probably depending on the facility with which the barrier at the outlet was 
reduced. 


Above the level of Lake Ontario. 


FEET. 

O 7G2 # 

L G80 

G - 420 

E . 344 

D 308 

C 280^ 

B i 208 

A 108 


Level of Lake Ontario, 


Above the kvcl of the sea. 

FEET. 

996 

914 

654 

518 

542 

, 514 

442 

* 

352 

— 2341 


This theory, when connected with ijj b many authentic observations, impressed me very 
favorably ; but subsequent observations have not been sufficient to convince me of its truth ; 
yet my examinations not having been especially directed To the subject, I may have over- 
looked important facts. The fact, however, *whieli is demonstrable, that the great valleys 
of the Champlain, and >St. Lawrence and Hudson, were excavated previous to a submergence 
of the land, and the formation of extensive tertiary deposits, likewise proves that the ocean, 
at this period, would occupy a large portion of the valley of Lake Ontario, and even, -perhaps, 
of higher lake valleys. These are circumstances to be taken into the account in estimating 
the probability of the existence of such a sea. * 


Modern Lake Ridges ami Beaches. 

V * 

Connected with this subject is that of the modern benches and ridges along Lake Ontario. 
These arc such as may be formed in the space a few %pc?ks*or months, or even during a 
single storm. Some have stood for ages, and others are the sport of the diangjng winds and 
the fluctuating leveLof the lake. * 

Those which I Imvfc e^an^ied more particularly, are in Monroe county, and a fow of these 
will serve to illustrate the character of thg* whole. The following map, including a small 
portion of Monroe county west of the Genesee river, tfill jemter these remarks better under- 
stood : * * 


* The views of Mr Roy, have, I brl*pye, beeij, made public in some communications to the Geological Society of London ; but 
I have not scon the publication, and my information is derived from his communications to myself. 

f The elevation heie given is three fee; higher than tha^ usually given by engineers in the United States. 
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fn passing westward from the Genesee, and approaching the outlet of Little pond, we 
come upon a raised beach of shingle, about JifLy feet wide, and extending a quarter of a 
mile, separating the marsh from the lake. Tins slopes cm both sides, and is a miniature 
representation of the Rfflge road. The outlet through this beach is not more than ten feet 
wide, and during a storm is frequently closed. The action of the waves upon a bluff a little 
east of this lias been very great dirringMhc fojv years past. Since 1838, a portion, several 
rods in width and three hundred, in $it>h a height of twenty feet, has been entirely 

removed. The coarser materials arc posited in long lines of shingle beach, while the finer 
parts are carried to a greater distance. Notwithstanding, also, that thc«e beaches appear so 
permanent, a northeast gale will, in a few hours, remove them entirely, and deposit the mate- 
rials in some other situation several miles distant, in this way the outlets of streams arc 
dammed up, and remain untjl the accumulated water is sufficient to open a channel. Under 
these circumstances, two or mpre of these ponds ’become united in one, overflowing the 
marshes and low grounds bordering them. 

At the time of my examinations, the outlets of Round pond, Buck pond and Long pond were 
all united in one. The point a in the map, which was the original outlet of this pond, was 
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entirely closed, and a long beach of sand and pebbles extended to b , the present outlet, and 
continued beyond it for some distance. The outlet of Long pond, as marked in the map, did 
not then exist/ The channel at b being the passage for the accumulated waters of all these 
ponds, was very deep and rapid, being impassable for a horse. At the same time, from near 
the point a there extended a sa^d-bar, obliquely, into the lake, crossing the line of the channel, 
and beyond it turning toward the other shore. The water on this bar was comparatively 
shallow, being generally less than two feet, and never exceeding three feet. By following 
the course of this, I was able to driye safely across the outlet and gain the shore on the 
opposito side, which would have been impossible by any oth(?r course. 

The following diagram of the bar and beach will .serve to shew its situation : 


171, 



This bar is formed by the influence of two forces : the waves washing in, which carry for- 
ward the sand and deposit it in long beaches ; and the opposing power of the steady current, 
which neutralizes that of the waves, and the sand thus falls down in a broad curve. The 
force of the current is principally expended in opposing the waves of the lake, and becoming 
diffused, it flows quietly out fover the bar. This continues while there is no more than ordi- 
nary force in the waves ; but on the occurrence of a violent northeast wind, the whole of this 
.bar, with perhaps ten times as great an amount of matter, is“ driven upon the beach, closing 
the outlet. This remains so long as the wind continues, but as sdon as it subsides, and the 
water in the ponds is able to force a passage through the beach, the* olft order of things is 
resumed, to be again subverted and again reilfewed.* SJch, simply, is th® operation of one 
stream, as it has existed for tfte ]ast four or*i?ve ye^js^ and such would be the history of 
hundreds of large and small streams along the lake gkore.f ^ 


* This map is copied from Burr 1 !? county maps, published in 1829, which was probably correct *at that time, 
f By comparing this sandbar with tho illustration page 350, we find that it bears the same relation to the beach that the “ little 
ridge” docs to the mam ridge. If we suppose the Niagara to have been flowing into the lake at the period when it stood at the 
elevation of the Ridge road, may not the little ridge have been a Whr, formed in th% same idanner as this miniature representation, 
by the opposing force of the river current and the advancing waves of Ihc lake l That ridge, several mties in extent, bears no 
greater proportion to the power of the stream than does this insignificant sandbar to the outlet of these ponds. In reasoning « 
prion, we should infer that the beach would be destroyed under such oircumstanccs ; but such is not true, in fact, as we see by 
this instance and numerous others. These ridges are not always curved so much as represented in the drawing, and are often 
nearly parallel with the beach. § 
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What a chapter dpcs this simple process open in the former history of our great lakes, or 
in the present history of these and of the ocean where large rivers arc flowing in ! IIow many 
bars of sand and mud may be thrown down at the mouths of rivers which arc beyond the 
reach of waves, and which only become known when the coast is elevated 1 By the gradual 
and constant rising of a portion of the continent, a series of such ridges may be formed, each 
of which will be at a lower level than the preceding one, atjd which, when the whole is ele- 
vated, would present ah interesting series of parallel roads and ridges, as we may sec to some 
extent in the ancient lake ridge, and along the present lake shore. May it not be possible 
that some of those ridges which have been identified as ancient moraines , are ridges which 
have been formed in this or a similar manner ? 

The beach before alluded to, between the lake and these ponds, is nearly a mile long before 
coming to the outlet ; from fifty to one hundred feet wide, and generally not more than five or 
"six feet above the lake. For the last few years it has been wearing away, and the roots of 
large trees growing upon it arc becoming exposed, and some of the trees themselves are 
thrown down. 

Farther westward, and along the distance betwpen b and e (see map above), the space 
between the lake and the marsh is five or six hundred feet wide. This is occupied by three 
distinct ridges, running parallel with each other and with the lake. Near the western extre- 
mity, these three ridges divide into four, but continue equally well parked* Their summits 
are from six to eight or % ten feet above the lake, and the valleys between them are from four 
to six feet lower than the tops of the ridges. The materials of which they arc composed .arc 
similar to the recent lake beaches, consisting of pebbles and sand covered with a light sandy 
loam. They are overgrown with large trees of oak, elm, beech and button-wood, which shows 
their antiquity. Their form is distinct and well-marked, while the cause which gave rise to 
them more than a hundred years since is still active, producing other similar ones before our 
eyes. These associations carry us back to the time when the great ridge was washed by the 
lake ; when the same causes were in action over a more extended surface, to produce that 
striking feature, whiph cannot fail tp convince us of the former elevation of waters in the valley 
of Lake Ontario. 

I might go. on to illustrate the condition of the beaches and outlets farther west, but these 
few examples are applicable to the w^ole.* The ridge or beaeh west o( Long pond is undi- 
vided, and in many places from, ,^gn to twenty feet high, showing th^t a variation of a few 
feet in height can be no objection to life mode of formation. These ponds and marshes, which 
arc now only covered with Sparganium and sor$c coarse water plants, are rapidly becoming 
dry ; and the process by which^gvcral are drained in one outlet, by keeping open the channel 
from the greater force of water, will tend more, certainly to produce the result. During the 
time that these outlets remain closed, the water wifliift tire ponds is raised above the level of 
the lake without, and at the same time the mud and silt is brought in and deposited upon the 
bottom ; by this process, we see in what manner those marshes now below the level of the 
lake will be raised above it. 
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The closing of the outlets of some of these streams is owing to the diminished quantity of 
water flowing into the lake by their channels. This arises from causes before explained, and 
which are constantly operating. For many years previous to 1835, the lakes were all at a 
lower elevation, and this allowed the formation of bars and beaches at the outlet of streams 
which before opened by a deep channel into the lake. 

Some of the bays along Lake jOntario formerly admitted vessels for several miles, while at 
the present time they arc partially or entirely closed. The beach formed at the mouth of 
Irondcquoit bay has a narrow opening of three feet deep, while formerly it was a quarter of a 
mile farther east, and of a depth sufficientto admit sloops which took in freights at the head 
of the bay three miles distant. This bay is so situated, that it receives the abraded materials 
of the banks of the lake, both from the east and west. fy»is one mile and a quarter wide, 
gradually narrowing southward ; and it is separated from the lake by a sandbar or beach from 
fifty to two hundred feet wide, and rising from three to twenty feet high. The greater part 
of this beach has accumulated within the last fifty years. At that distance of time, it was 
very low, and scarcely covered with grass ; it is now overgrown in some places with large 
trees. The sand and silt brought down by the stream into this bay are gradually filling it up, 
and eventually it will become a marsh, with the stream winding through it to the lake. 

The Twelve-mile creek, in Niagara county, presents a somewhat similar case. After the 
junction of the two branches, it runs in a deep broad channel nearly parallel to the lake shore 
for some distance, and its outlet is cntirely % closcd with a beach of sand and pebbles. When 
tho water accumulates so as to rcnder#the stream impassable, a channel is cut through the 
beach, which, from the greater flow of water, is kept open for a few days, when it again 
closes. The water in this channel, for two miles from the lake, is thirty feet deep, and ves- 
sels formerly entered here and loaded at that distance from the lake. We have here a re- 
petition of the same circumstances as at Irondcquoit bay. The diminution in the quantity of 
water has doubtless been one great reason fpr the closing of the outlet ; for had it been 
greater, the outlet would have been kept open. J 

These are a few of the simple operations which, some centuries hcncc, will leave all this 
marshy region dry land, bounded by long ridges, the ancient beaches of the lake, through 
which the diminished streams will have made their way as in*thc ancient ridge^which is now 
some miles distant fcom the lake. The same will«venfeuall/takc place in all the lakes, though 
the process is so slov^as fo he scarcely perceptible. But#ve are to remember that the opera- 
tions of nature arc the same, and the causes never ccjftfe ; so that if from analogy we prove 
that all this change has taken place, then by the continued existence of the same causes, we 
can anticipate, in a partial degree, what is still to result ^there the same malcrials are the 
subject of the experiment. # 
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CHAPTER XVI. 


Muck swamps — Lake marl , and tufa or travertine — Discoloration of sands and 

clays by percolating water. 

The accumulations of calcareous marl and tufa or travertine, are among the most interesting 
and important of th<* modern formations. The early condition of the surface ; the existence 
of large lakes, and their mode of drainage, has been before alluded to. In much more recent 
periods, and within the limits of human recollection, other changes, perhaps not as extensive, 
but of the same nature, have been going on. Small lakes are gradually drained by the deepen- 
ing of their outlets, or tilled up by the accumulation of sediment brought in by their tributaries. 
The effect becomes the same in both cases : as the water grows shallow, a growth of vegeta- 
tion, fitted for the condition, springs up on the bottom ; the plants are at first few, but tlio 
accumulation of mud and silt around these prepares the bottom for a stronger growth ; and, 
finally, it becomes covered with the marsh grasses, Sparganium and the like. Mosses and 
shrubs sometimes succeed this, and finally larger trees, till the whole becomes overgrown with 
forest. 

The luxuriant vegetation which thus year after year decays, and is accumulated upon the 
bottom, forms a thick bed of muck. Jn the Fourth District its condition is not that of peat, 
it being loose and friable, and crumbling to pieces when dry. 

Many of theso muck swamps are very extensive, and of the utmost importance to the 
farmer 'as a source of manure for libs crops. Jn the southern counties, where vegetable ma- 
nure is much needed, there are large tracts which could be drained at a moderate expense, 
and which would prove an invaluable acquisition to the inhabitants; for not only will they 
yield a constant supply of manure, but ytey are even more productive than the higher grounds, 
which arc cultivated, while these are neglected/ Along the south side of the iiidge road, and 
upon the borders of Lake Ontarjo, there are also extensive swamps and marshes, which, even 
in the natural course of things, are becoming redeemed from this condition. r 

The Cayuga marshes present an area of sixty thousand acres, which are almost useless in 
their present condition, but which mjy be reclaimed, and become some of the most valuable 
tracts in Western New-York. Even fhc growth and* destruction of vegetable matter, and the 
accumulation of mud and silt, will eventually redeem this tract, though by artificial means it 
would be much sooner accomplished. This immense area has once evidently been a portion 
of the lake, and deeply covered with water. The outlet of £encca lake has deposited here 



360 


GEOLOGY OF THE FOURTH DISTRICT. 


the debris of the strata it passes through, as well as much that has bee/fr brought in by other 
sources. The consequence has been a gradual filling up of the lake, until vegetation has 
taken root upon the bottom, and produced by its decomposition the extensive deposit of muck 
which covers the whole. There are similar deposits at the head of all these lakes, and in 
some cases considerable tracts have been reclaimed. 

Lake Marl and Tufa. 

In nearly all situations the muck swamps are underlaid by a deposit of calcareous marl. 
This is usually very finely pulverulent, and, though cohering when wet, is very friable when 
dry. When this calcareous deposit is made upon the surface, or in situations exposed to the 
air, it becomes a tufa or travertine, often preserving, in a most beautiful planner, the impres- 
sions of twigs and leaves, etc., so perfect that the species may be determined. 

This marl is derived from two sources, one being the limestone rocks themselves, and the 
other the calcarcous^particles distributed through the superficial detritus, the origin of which 
is still the limestone formations. The drift materials being composed, in a large proportion, 
of the debris of tha rocks of the district, palcareous matter is widely diffused. This is not 
only a constant fertilizing agent in the soil, but, from the action of rains upon the surface, and 
the passage of the water through these superficial deposits, the calcareous matter is dissolved 
and carried forward into some lower situations, where it accumulates in the bottom of the 
small lakes and marshes. By this process, extensive beds of marl are formed in portions of 
tlic district remote from any limestone formation of the older rocks. These deposits occur in 
the southern counties, wherever the drift from the northern part of the district has accumulated. 
In situations above the reach of this influence, the soil lias too little calcareous matter to pro- 
duce any such deposits, and consequently the elevated swamps in the southern counties are 
mostly destitute of it. This, however, is not universally the case ; for the bed of Casadaga 
Ltke, and the marshes around it, contain deposits of marl. 

Some of the most extensive formations of this kind in the district are made upon the Onon- 
daga salt group, ami arc deposited from the copious springs which rise along its southern 
margin. By referring to the head of Springs, under Corniferous limestone, it will be seen 
that there is a large surface drained through the Assures of that rock, and that this water flows 
out in the form of springs, on the north side of the ttrrace formed by it. 

These deposits of marl usually rest upon a bed of clay or sand, and are succeeded by muck. 
In the greater number of localities its formation lias long since come to an end, but in others 
it is still in progress. In many of the springs issuing from the rocks, its daily deposition can 
be observed ; it incrusts all the vegetables growing in the stream, and, in favorable situations, 
forms deposits of considerable extent, f JThe tufa js use<£ for building stone ; being soft, when 
first removed from its bed, it is easily cut, or hewn into blocks of convenient size. These, 
after drying, become comparatively hard, and form a durable material. There are, however, 
but few situations where there is a quantity sufficient to ajlow of its being used in this manner. 
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In the bottoms all the lakes in the northern and middle parts of the district, the Chara 
abounds, as it also docs in the beds of streams, where the water is charged with calcareous 
matter. By dredging along the bottvim, it may be brought up in large quantities, and the same 
takes place after high winds. The prevalence of a high south wind is sufficient to strew the 
shores of Seneca and Cayuga lakes with this vegetable. It is always incrustcd with, indeed 
apparently almost changed to, carbonate of lime. It is at first green, but by exposure soon 
becomes white, and crumbles to powder in the hand. 

In the outlet of the Caledonia spring this vegetable grows so rapidly, and so abundantly, 
that it chokes up the mill-races, and requires to be constantly removed. The presence of 
carbonate of lime seems favorable tef its growth ; for in other similar situations, where this is 
absent, it does not flourish. 

In the greater number of the marl beds the remains of fluviatile tcstacea arc very abundqjH, 
though it is only in a few situations where they have formed any large proportion of the de- 
posit. The shells appear to have flourished in immense numbers, probably from the facility 
with which they obtained d&leareous matter, and other favorable circumstances ; but still it is 
plain that the formations of this kind arc generally due to calcareous springs, or to the perco- 
lation of rain water through the surrounding rocl^l, which, from its excess of carbonic acid, 
dissolves the calcareous particles in the soil or the harder strata. 

The shells occurring in thcscMeposits arc all of recent species, and indeed the same may 
often be found, still living, in great numbers, in the marshes above the marl. The Limnca 
jugular is , Planorbis bicurinata and two or three other species, Valvata tricar inata, and 
Cyclas similis , arc among the most abundant species. 

Discolor at ion of sands and clays from the percolation of water . 

The discoloration of sand and clay beneath muck swamps, or vegetable deposits of any 
kind, is deserving of notice as sometimes lea*ding to important conclusions. The green lines 
and patches in the Medina sandstone have been attributed to the deoxidation of the iron, from 
the presence of carbonaceous matter. The same is noticed in the Old and New red sand- 
stones, and indeed in all rocks colored by oxide of iron. In the superficial deposits, the pre- 
sence of free carbonic acid renders the water capable of dissolving and removing the coloring 
matter, forming deposits of the l^drous peroxide of iron. This takes place with great facility 
in muck swamps, or where there is a deposit of vegetable matter above the soil. In this way 
we are to account for the white gravel and sand found in swamps and bog meadows. In some 
cases the change is only partial, and in others there seems a change from a lower to a higher 
state of oxidation. 

We usually find two kinds of clay noticed; the blue and yellow, the latter succeeding the 
former, and generally supposed to be a subsequent deposition. This may perhaps be true in 
many localities ; but in Western New-York, not only the clays, but the other superficial de- 
posits often take their*color from the efie'et of the percolation of water, which probably changes 
the state of oxidation in the coloring matter. The surface deposits have originally been of the 
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same blue color a* those beneath, and this change takes place after sufficient exposure. This 
may be made apparent by the following illustration : 



Bank of Hue and yellow day , Dunkirk, Chautauqua county. 


The lower deposit is a* blue clay, with small pebbles or gravel sparingly intermixed ; the 
upper part is a yellowish brown day, with veins of the same penetrating the blue clay in the 
manner represented in the woodept. The upptr part is distinctly mingled with gravel, as 
well as the veins, while the blue appears a more pure clay ; but this appearance is fallacious, 
for on examining the blue portion, it is found to resemble the upper precisely, except in color. 
Farther examination also proves that these veins are merely apparent, being caused by the 
discoloration of the blue clay from the percolation of water. The water sometimes penetrates 
laterally, and produces beautiful ramifications of the yellowish veins. In this example the 
process is perceptible, and the passage of water along these lines can be witnessed at any 
time. In many other cases the cause is not so apparent, though in a large number of instances 
I have been able to detect the same agency, attended with similar results. * 

This is a subject well worthy of attention, not only among superficial deposits, but among 
the older rocks ; for these have often been near the surface or above water before their in- 
duration. How far it may explain the change or alteration of color in Successive strata, or 
the apparent veins of segregation in some of our rocks, I am not now prepared to decide ; but 
I have seen numerous examples apparently due to changes if this kind, Which have operated 
before the strata became fully consolidated. 

In the clay**, it of course happens that the yellowish deposits are*subscquent to the blue, 
and they arc often more pervious to water from an intermixture of sand ; but the limit of the 
change in color will be found at the depth to which surface water penetrates. The lower 
clays are the more purely argillaceous, and therefore less pervious to water ; consequently 
this portion of the deposit retains i(§ color, ‘while the more sandy parts arc rapidly changed. 


FOSSIL RONES OF QUADRUPEDS. 



Molar tool h of Mastodon maiiuius. GrnohCo, Liviugslon county. 


CHAPTER XVII. 

0 Fossil Bones of Quadrupeds. 

Fossil bones of the Mastodon have been foufid in numerous localities throughout the dis- 
trict, and, since the relative period of their cxi.-tencc is one of much interest, it seems desira- 
ble to ascertain the comparative date of the formation in which they are imbedded. r l hose 
remains are not only "distributed throughout the Fourth District, but. ha\e been found iti all 
that part of the Jjj^ate west of the Hudson river and south of the valley of the Mohawk. But 
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two localities have been noticed on the east side of the Hudson, within Nfcw-York. In New- 
England the remains of this animal are comparatively rare, and their occurrence has been 
recorded in only a few localities.* This rarity, when contrasted with the numerous localities 
in Western Ncw-York, and the still greater number in the Western States, shows that the 
animal found a more congenial condition of the surface, or climate, at the west than among 
the primary regions of New-England and New-York. 

The following are the localities which have been recorded, or have fallen under my own 
observation within the Fourth.District : 

1. In the town of Pcrrinton, in the bank of a small stream, in gravel and sand. A tusk and 
several teeth were found at this place, which are now in the Rochester Museum. * 

2. In 1817, some remains were found in Rochester, in a hollow or water course.! 

3. In 1838, during the excavation of the Genesee Valley canal, at its junction with Sophia- 
strect in the city of Rochester, a tusk, some bones of the head, several ribs, parts of two 
vertebrae, and some portion of the pelvis were found, intermingled with gravel and covered by 
clay and loam, and above^thesc a deposit of shell marl. These bones arc now in the State 
Collection. The tusk is said to have been nine feet long, but was nearly destroyed by the 
workmen before removing it from the clay. A portion of a tibia was also found, which is in 
the Rochester Museum. * 

4. During the •excavation of the Eric canal at^olley in Orleans county, a large molar tooth 
was found in a swamp near the village.}; 

5. A molar tooth was found in digging a mill-race at Niagara falls, several feet below the 
surface. The deposit in which it occurs is a fine gravel and loam containing fresh-water 
shells, and is evidently a fluviatile deposit. 

6. In a small muck swamp in Stafford, Genesee county, a small molar tooth was* found 
several years since. Its situation was beneath the muck, and upon a deposit of clay and sand. 
A large quantity of hair-like confervae, of a dqn brown color, occurs in this locality ; ancT so 
much docs it resemble hair, that a close examination is required to satisfy one’s self of its 
true nature. 

7. In 1841, a molar tooth, weighing two pounds, was found in a bed of marl three miles 
soqth of Le Roy. 

8. At Gcnesco in Livingston county, several years since, a large number of bones and 

three teeth were found in a swamp beneath a deposit of muck, intermingled with a sandy 
calcareous marL A single tooth, in the possession of C. H. Bryan, Esq. of Genesco, is the 
only known remaining specimen of this collection. The figure at the head of the chapter is 
from this fossil. # 

9. At Hinsdale, Cattaraugus county, a tusk, with some horns of deer, were found sixteen 
feet beneath the surface, in gravel and s?n5. 


* * See Hitchcock's Geological Rephrt, page 402. f See New-York Fauna* Vol. 1, Part 1, p. 103. 

t For this information 1 am indebted to Cob Elisha Johnson of Rochester, having seen no published notice of it. 
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10. At Jamestown, Chautauque coujily, a tooth of a mastodon was found several feet 
beneath the surface, in gravel. Dr. lhnmons has in his possession a tooth from the same 
neighborhood, said to have been found in a bank of clay. Dr. Do Kay refers this specimen 
to the American Stag. 

The localities enumerated are all that arc known as occurring in the Fourth District. The 
different positions in which these remains arc said to have been found, will probably all admit 
of one explanation. 

Notwithstanding the numerous localities which have been examined, and the great numbers 
of bones disinterred, there still seems to exist among many a doubt as to the period of their 
existence upon the earth. Their bones arc said to be found in the diluvial or drift, thus 
identifying them with that period which, from all testimony, seems to have been one of general 
submergence beneath an ocean, aftd we have no knowledge of a previous condition af the 
surface fitted for their existence. It is doubtless true that these bones often occur imbedded 
in gravel and sand of the nature of tlic ordinary drift ; but in such instances it can usually be 
shown that they have been transported, and that the deposit in which they occur is one of very 
modem origin. 

In all situations where these remains appear to have been left undisturbed, they are asso- 
ciated with the most recent deposits, proving that the animal has existed upon the surface 
since the present condition of things prevailed. * 

In speaking of this subject, Dr. Do Kay remarks, that “ The geological period at which 
this huge animal existed, has occasioned much attention. It must have been among the most 
recently extinct of all quadrupeds, unless we except some species whose generic types still 
exist on this continent. Rejecting as altogether fabulous the pretended discovery of the 
stoifiach of this animal, with its contents, consisting of reeds, twigs and grass, as detailed by 
Barton (Med. and PJtys. Jour ., Vol 3, p. 23), it has certainly been discovered .in positions 
indicating that the animal perished and left its bones on or near the surface where they are 
now found* Cuvier states that the mastodons discovered near the Great Osage river were 
almost all found*in a vertical position, as if the animals had merely sunk in the mud ( Oss . 
Foss., Rd. alt. "Vol. 1, pp. 217, 222). Since that time, many others have been found in 
swamps, a short distance beneath the surface, (frequently some of the bones appearing above 
the soil.) in an<crcct position; conveying the perfect impression that the animal (probably in 
search of its food) had wanderedjnlo a swamp, and unable to extricate himself, had died on 
the spot. Such an incident doubtless occurred to the animal whose remains we assisted to 
disinter, some years ago, at Long Branch, New-Jersey. He was in a natural vertical posi- 
tion, his body supported by the turf soil or black earth, and his feet resting ujjon a gravelly 
bottom. The occurrence oT the bones of other animals not yet extinct, in company with those 
of the mastodon, is not a conclusive evidence of* their contemporaneous existence ; but we 
cannot deny that it furnisher strong reasons for believing them to have been of a very recent 
date. We think it highly probable that the mastodon was alive in this country at a period 
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when its surface was not materially different from its actual state, axd that he may have 
existed colcrnporaneously with man.”* 

Of the very recent existence of this animal, there can be no doubt ; the marl beds and muck 
swamps where these remains occur are the most recent of all superficial accumulations (in- 
deed they arc now forming), and the surface had arrived at its present condition generally 
before these began to be formed. Any great change, such as the submergence of the land, 
would obliterate these deposits, and mingle their contents with the surrounding drift. That 
they are of very recent formation, is also proved from their usually resting on the drift, being 
the latest deposits in shallow lakes after the final deposition of the sand and clay and the 
elevation of the continent. 

The situation of the bones in the Fourth District offers no exception to the general rule, but 
rather confirms it in all instances. In the first named locality in Perrinton, the deposit of 
gravel and sand is a recent one, made by the stream on which it occurs. 

In the third instance, the bones were somewhat mingled with pebbles, and a portion were 
lying against the side of a large boulder ; but the deposit covering them was evidently of very 
modern origin, containing fluvial ile shells. The surface for some distance around had evi- 
dently been a lake, which was subsequently filled up, and became a swamp ; and finally, 
since the settlement of the country, this swamp has been reclaimed. 

In the fourth instance, the tooth was in the bottom of p muck deposit, and above the gravel. 
At Niagara falls the deposit is a very modern one, containing shells of recent species, and 
evidently of the same age as Goat island, which is elsewhere described. The tooth was pro- 
bably drifted by the current into the situation in which it was found, and therefore furnishes 
no knowledge of the period of its existence, but proves the deposition at that place to ligve 
been subsequent to the destruction of the mastodon. • 

The specimen at Stafford, in the bottom of a muck swamp, was probably part of the je- 
mains of an animal which had perished here, and had n$ver suffered transportation. # 

In the case at Gencsco, where the bones were said to be imbedded in gravel, it is proved 
to have been a shell marl.t • m 

The deposit of gravel and sfcnd in which the remains of mastodon and tffeer were found in 
Cattaraugus county, is one of very recent origin, having been made from the ruins of the drift, 
by the stream along which it occurs. 

/The same is doubtless true of the formation at Jamestown, as there are some extensive 
deposits of recent origin at the outlet of Chautauque lAe ; but I have not examined this 
locality. 

It appears, therefore, from a consideration of all tluffacts, Ohat the apparent instances of 

* — .. m 

• New-York Fauna, Vol. 1, Part 1, p. 105. • # 4 

t While Mr. Lyell was in this part of the country, being desirous to ascertain the truth among conflicting statements, he pro- 
cured an excavation to be made at the spot where the bones were originally found. ^Jorne fragments of bones were obtained, 
mixed with marl and freshwater shells, leaving no doubt of the position «f the animal, which doubtless perished on the spot whero 
these remains occur. 
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bones imbedded in drift are accounted for upon other principles, at least so far as regards the 
western part of New-York. The mosi probable explanation appears to be, that a marl lake 
has been suddcrtly drained, and its contents, mixed with gravel, sand and boulders, transported 
to a distance, where the whole was left as a deposit resembling the ordinary drift. 

I might mention two other localities which I have visited ; one at Coeymans, and the other 
at Greenville in Greene county, where the bones were imbedded in a freshwater marl, or 
rested upon the clay beneath the marl. There is here no possibility o? their having been 
transported ; and the inference of Dr. De Kay, that these animals perished while in search 
of food in swamps, seems substantiated by the position of their bones. 

It has been noticed as a remarkable fact, that the bones of other animals have rarely been 
found with those of the mastodon ; and of this, the circiynstances just mentioned may perhaps 
offer some explanation. If the nature of the animal induced it to search for food in such 
situations as wc find their bones, those that sunk in the mud, or die* there, would be pre- 
served ; while other animals, having no inducement to go into those places, would leave no 
evidence of their existence. The bones of other animals, and even those of the mastodon, 
when left in situations exposed to atmospheric influences, ancT as a prey to smaller gnawing 
animals, would be destroyed, and no vestige of them would remain. This we know to be 
true, from the fact that Although the country has been long inhabited by great numbers of 
moose, deer, bears^ wolves, and a variety of smaller animals, yet rarely any of their remains 
are found ; it is only in situations favorable to their preservation that they occur ; and the 
same is true of the mastodon. It thus appears probable that the remans of this animal which 
we find are but a moiety of the hundreds and perhaps thousands which died in other situa- 
tions, and left no record of their existence. # 

From all the facts observed, it seems not very improbable that the mastodon has lived since 
the continent was inhabited by man. In the earlier condition of the surface, it was probably 
better fitted to sustain these animals ; the kinds # of foffd they required grew more abundantly, 
the nature of the surface was adapted to their habits. Subsequently this state of things be- 
came changed, and small portions only may have afforded them tl^ required kind of nourish- 
ment ; under these circumstances they have become extinct ; not suddenly, as has sometimes 
been conjectured, but gradually as the commons of tj^e surface became incompatible with 
their existence. In this respect doubtless their mode of extermination resembled that of some 
other animalssK’hich h^vc disappeared, and arc disappearing from the earth. In the latter, the 
influence of mpn has had a large share in the process ; while in the former, we arc not aware 

of any such influence, unless^we give credit to the aboriginal traditions. 

• 

* Mr. Williams, one of the assistant engineers, has informed me, that at the summit level of the Genesee Valley canal near 
New-Hudson, four ■Mleifcfronn Cuba, several deer's horns and tho horn of.an elk were found twelve feet below the surface, in a 
muck deposit. Jn the same situation, a piece of wood, gnawed by leavers, was also found. These are all remains of existing 
animals, but the position is thersaine as that in which bones of the mastodon are found. 
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Lower falls at Portage, from the west bank of the river. From a sICMch by Mrs. Hall. 


CHAPTER XVIJI. 


Modern action of rivers — Freezing of water in l iver channels . 

The numerous examples which we have in the Fourth District, of rivers flowing in deep 
narrow gorges, naturally prompts the inquiry whether the present streams can have formed 
the channels in which they now flow ? Fully to answer this question^would lead to the con- 
sideration of numerous circumstances, and open a wide field of inquiry. Every river and 
smaller stream, even the most insignificant, will furnish faqfs for illustrating the subject. 
Although we may find these modern operations upon a muctf smaller scale than in the moun- 
tainous regions of Northern New-York, still the effects are everywhere visible. The trees 
standing upon the very margin of a stream falling over a rocky stratum, qr upon the edge of 
a cliff* with their roots projecting more than half over the precipice, or even the tree itself 
prostrated and held suspended only by a few fibres which penetrate the soil beyond the chasm, 
arc eloquent monuments of the changes wroughtt>y tim# ipon the rocky cliffs and deep river 
gorges. These show that nature in all her operations is constant and unremitting, and that the 
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least perceptible change within the memory of man becomes a vast incomprehensible amount 
during the millions of ages through which the earth has arrived at its present condition. If 
a river channel can be widened and deepened to the amount of a few inches within the recol- 
lection of any individual, may not a gorge of one or two hundred feet be formed by the same 
process ? Our theories of modern operations make provision for wide sweeping deluges, for 
immense excavating waves, for hemispheres of ice, the upheaval of mountain chains, and the 
transportation of* ice floes from frozen islands in our own latitudes ; but we have almost for- 
gotten the quiet operation of running streams, and the freezing of water in fissures of hardened 
rocks. 

In the first place we may consider a few of these effects which are known to us, and after- 
wards compare them with similar ones which may^ave resulted from the same causes. By 
this method we shall be able to prove that rivers have worn their channels not only through 
preexisting beds of modern detritus, but also through the barriers of solid rocks. 

The sketch at the head of the chapter represents the lower falls of the Genesee at Portage. 
The bed of the stream is bounded on either side by cliffs three hundred feet high. Upon the 
left bank is a table of rock, which was formerly the river bed ; and upon the right is a small 
conical island of rock, fbtween which and the table on the other side, the stream now flows. 
Within the memory of the oldest observers, the river flowed almost wholly over this table 
rock, and the isolated mass was joined with the right bank of tho river. Tho following dia- 
gram will enable the reader fully to compi^kend its present and former condition : 


175 . 



A, D, represents the width of the chasm at the top. 

a, cm The platform or bed of the stream, over which the water was originally precipitated ninety-six feet to the level of the 

river below tho falls. Tlfla platform a a was formerly continuous to a\ 

b. The narrow channel of recent excavation. , 

d, d, and c. A recer t gffgo, separating, the small island from the main bank. 

[GeoL. 4th DfST.] 


47 



370 


GEOLOGY OF THE FOURTH DISTRICT. 


This table or platform is composed of a firm sandstone less than two feet thick, resting on 
softer strata beneath. A slight depression had been worn between a and a', over which a 
larger portion of water flowed than over the space between a and a. This depression in- 
creased in depth by the wearing action of the water and the effects of freezing, so that long 
since, the great body of water has flowed through this recent channel. During freshets, and 
at the breaking up of the ice in the spring, the narrow channel on the right is filled, and it 
then flows over the table above to the depth of a few inches. 

The following ground plan of the river at this place will illustrate its condition at the period 
before the projecting mass of rock was worn through : 


176 . 



a, a. The table or platform, which originally extended 
across the whole width of the river’s bed. 
d, d. An elevated projecting mass of rock, standing in 
the direct coarse of the current. 


The first operation by which this change was effected, seems to liav^been a deflection of the 
current to the right side, caused by a bend in the river above. This force diminished towards 
the edge of the fall, and the projecting portion of the cliff d , d } was thus protected for a long 
time, until the channel on the right side, becoming deepened, drew off nearly all the water in 
that direction, when it was gradually worn through. When first known, this isolated mass 
was joined to the main cliff ; and when subsequently a passage was formed at c, the upper 
part still remained connected with it. This arch was afterwards broken down by the action 
of freezing water and its own weight, leaving it in its present condition. 

The principal modern effect illustrated in this example, is the formation of the narrow 
channel on the eastern side of the riv§r bed, which now extendg back from the fall abffut one- 
eighth of a mile, being in its greatest depth about eighty feet, and nearly the same in width. 
For the whole of this distance it forms a violent rapid, and the action of water and icc is con- 
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stantly tending to increase its dimensions. Within five years, the period of my own observa- 
tion, it has been deepened in some places five or six feet, and its southern termination has 
extended several rods. Except during freshets, or the breaking up of -winter, the water does 
not flow through the channel c of diagram No. 175, and consequently the wearing action has 
nearly ceased in that direction. The stream, however, is directed against the little island 
seen in the sketch, and wiH eventually remove it, making for itself a direct channel to the 
gorge below.* * 

If all the changes here described have taken place within the last forty years — if a river of 
the power of the Genesee has in one place excavated a channel of these dimensions — what 
results may we not ascribe to similar action in larger bodies of water ? It is not too much to 
say that the deep gorge from Portag£ to Mount-Morris has been worn in the same way, or 
that the chasm of Niagara, from the falls to Lewiston, has been excavated by the stream now 
flowing in itasbed. In making these estimates we arc not to count time by years, but by 
ages ; and there is abundant testimony that years beyond our comprehension have passed 
since thq surface of the earth assumed its present form, and since the rivers began to flow in 
their present courses. 

I have cited this case as an example, because it is one well known, and where obsecrations 
have been repeatedly made ; and because, within the last five years, I have examined it seve- 
ral times, and cacli time with a conviction of the changes that were in progress. The break- 
ing up of the ice every spring removes large masses of rock at the head of this channel, and 
these, with others, are carried forward through the gorge, with a force that tears up its bed 
and sides. The table above, which was formerly the bed of the river, will, in a few years, 
become covered with soil and vegetation ; strong grass and willows have taken root in the 
fissures, and these collecting about them a little earth, giving a soil for the support of the 
other plants, the evidences of its original condition will be lost. A century hence some incrcdu- 
lo\ftp observer may stand on the edge of this table rock, then covered with shrubs and trees, 
and deny that the insignificant stream flowing in its bed can have excavated this deep chasm. 
An observer of similar dispositions may now stand upon the margin of the great gorge of the 
Genesee at Portage, and say that it is impossible for this river to have worn it to the depth of 
three hundred and fifty feet, and with a breadth of six hundred feet. But the Genesee was 
once a more powerful stream, and it has flowed in its present direction longer than wc arc 
usually accustomed to consider as tillage of the world. 

The consideration of this small ]ft>rtion of the channel of the Genesee lands us to the exami- 
nation of the whole of that deep gorge extending from Portage to Mount-Morris. The greater 
portion of the channel for this distance, so different from that in which the river flows, cither 
to the north or south, requires a different explanation of the mode of its formation. The river 
flowing northwajjl from its source through the valley south of Portage, then bends around to the 


* For a knowledge of the early condition of this full, and many of its successive changes, I am indebted to my friend Colonel 
Johnson of Hornby Lodge, who explored this part of the country in 1808. Col. Williams, an early settler in this region, gave 
me a very similar account of its condition when first known to him. 
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left, and pursuing, for a short distance, an almost opposite direction, again gradually assumes 
a northerly course^ but here, instead of the alluvial bottom of a ‘broad valley, with sloping 
sides, it flows through a deep narrow gorge, and in the space of less than two miles pre- 
cipitates itself over three falls, descending about four hundred feet. 

It is to be recollected that in all the narrow portions of this gorge the cliffs are nearly or 
quite perpendicular, the chasm is narrow, and there is no deposition of drift or alluvium in 
its bottom. The bed of the stream presents a vast accumulation of fragments, fallen from 
the Bides of the chasm, and Hhere are few or no rocks of foreign origin. From the very 
aspect of this kind of channel, when compared with the broad deep valleys, we would at 
once decide, that it is of more recent origin. 

In examining the country north of Portage, in the direction of the river, on the south, we 
find a valley filled with an accumulation of sand and gravel. This has been sounded, in many 
places, to such a depth, and^over an extent so great as to authorize the conclusion that it was 
an ancient valley which received these deposits. The uppermost of these is very modern, as 
was before shown {page 345), and doubtless made after the river was formed ; indeed, proba- 
bly after it had followed this channel for some length of time. The inundation of gravel and 
sand closed this former valley, and the Genesee on the south became a lake. It then took a 
course westward, over the lowest barrier, which appears to have been in the direction of its 
present course Here it has formed for itjplf a channel* in the rocky strata, worn in some 
places to the depth of three hundred and fifty feet. ♦ • 

The following diagram shows the respective positions of the ancient valley, now filled, and 
the present river channel : 


1 ? 7 . 



a. Present channel of the Genesee. 

c. Ancient channel, filled with modern detritus. 

b. Strata of shale and sandstone of Portage group. , 
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Whatever may*hffvc been the causes which closed the old channel, there can remain no 
doubt of the mode 4*#whi£h the new one was formed. We can think qf no other cause than 
the action of the stream itself, that would excavate such a channel, with vertical walls, and in 
a direction so devious. If it were of the age, and formed by the same means as the majority 
of valleys, it would be broader in proportion to its depth, and its sides and bottom present 
some deposits of drift. Where the stream emerges into an old valley on the north, near 
Rogers’ bridge, after making this circuit, a distance one-third as great, difcct'from Portage, 
would have brought the stream through the old valley filled with drift. Between Rogers’ 
bridge and St. Helena the direct route is filled with drift, whrte the river chaftocl is a narrow 
deep gorge, making a circuit of three miles. Again, for three miles before reaching Mount- 
Morris, the same devious course is pursued, and the banks arc almost equally precipitous, 
though, from being shales, they are less abrupt. In aU* these instances the banks bear the 
marks of a freshness of excavation not to be mistaken. It is emphatically a modern channel. 

178 . 


The accompanying illustration represents the course of the 
river from Portage to St. Helena ; a direct line between the 
two places would have passed in an ancient valley^ while all 
the*dcviations arc through rocky strata, and in deep gorges. 
a. Position oT the lower falls of Portage. 


This example is sufficient to enable us to understand how a river, whep rtbstructcd in one 
direction, will excavate a channel in another ; and even, though the obstruction be only loose 
materials, it often finds an easier course by wearing down hard roiks than by removing gravel 
•and sand ; makjpg a circuitous route through solid strata, while a more direct one would 
have been through a superficial deposit. 

Nearly every stream lowing from the sf^th, over strata of, this age, presents the same 
features, in a greater or less degree. A hundred examples can be cited where there is 
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demonstrative proof of the recent effects of streams upon their beds ; examples such as will 
make us hesitate before wc decide that such effects as deep gorges can not be formed by 
running streams. 

The few lateral streams that flow into the Genesee, in its course through these gorges, 
give evidence of the same recent origin in the channel. The streams either fall over the 
vertical edge of the cliff, having worn it back to some little extent ; or they come in through 
lateral channels, %ith vertical sides, scarcely disturbing the continuity of the cliff, any more 
than if a deep cutting had been excavated by artificial means. The appearance of both the 
main channel and the lateral one, respectively«attcst their modern origin. 


no. 



Entrance of Wolf creek into the Genesee above St. Helena. From a sketch by Mr. E. N. Horsfobd. 


The entrance of Wolf cM ek into the Genesee offers a good example in point. The lateral 
channel is, at its entrance, a square cut gorge of nearly two hundred feet deop. Farther from- 
the river, however, the stream appears to have flowed in the bottom of an ancient shallow 
valley, before it excavated -the present gorge. #uclj is doubtless the fact in other instances, 
where there has been a sufficient depression upon the surface to give direction to the water, 
after which it has cut its own channel fer into the strata beneath. t 
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Action of freezing water in deepening river channels. 

• 

The manner in which streams deepen their channels, particularly in the rocks of the southern 
counties, is illustrated at every step. The rocks, consisting of alternations of hard and soft 
materials, are readily influenced by the freezing of water ; and the bed of any stream can 
scarcely be examined, but the strata will be found elevated in the centre, and dipping toward 
each side. Sometimes the elevation is on one side, and the dip towards the other. This 
takes place by the water first finding its way through a fissure beneath the stratum, where it 
freezes and elevates the. rock; loose earth* and pebbles find their way into this enlarged fis- 
sure, and beneath the stratum ; during the Succeeding winter, a larger quantity of water 
freezes beneath it, and elevates it still more. Jf the brcajtin^up in SQjring docs not remove 
it, the next winter will be sufficient, and theifthe*tthole is carried onward, with ico, stumps, 
trunks of trees, etc., till it finds some level place in the bedtf the strcaiff, where the whole 
rests for a period^ to have the same operations renewed. 

The following illusHtftidhfs a sketch fron^thc bed of the south branch of the Cattaraugus 
creek. A thick stratum has been elevated by the freezing of Hie water, till its edges arc abdve 
the surface, litis sketch was taken two years since, and probably the whole is now replaced 
by others. # 


180 . 



This mode of operation is constant; and no sooner is one portion removed, tian pother is 
lifted up, to follow in the same manner. In the thick-bedded limestones, its effects are less 
rapid ; but even here the influence is perceptible, and occasionally large blocks are loosened 
and carried down the stream. • + 
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Potholes — Effects of artificial dams. 

These evidences of running water exist in several places* in the Fourth District; but in all 
that I have seen, they are near the margin of some stream, and in'a situation easily accounted 
for by supposing the water at a higher elevation. In the rapids at Rochester, small potholes 
are formed in the limestone, and also in the sandstone and shales of Portage on the same 
river. In the bed of the river at the Rapids above Niagara falls, large and deep potholes are 
formed. These probably exist over the whole extent of the rapids, as they are visible in all 
accessible places. On the western side of Goat isfand, there are remains of some of these in 
situations higher than the water usually flows^ proving therefore that the elevation is less, and 
that at the time they were made, the margin of the fall was farther north than at present. 

Potholes similar to these are frequently worff in rapids fcelow artifici^ dams. Mr. Wilder, 
of Hoosick-falls, informs me, that on turning the ^ater to repair a dam jvhich had been 
standing twelve years, potholes of four feet in diameter, and several feet deep, were found in 
the sloping rock below. Dr. Wlmbler, of Ogdelteburgh, informs Sie §f still more important 
effects produced by the falling of water over dams. The dam at BrCwnville, Jefferson county, 
which was erected forty or .fifty? years since) in a narrow place in the river, bounded by per- 
pendicular walls of limestone, and flowing over & bod of the same, had a perpendicular fall of 
twelve or fifteen feet. From the timtf of its erection till 1841, when it was carried off by a 
freshet, the falling water, with all the fragmeiRs dT rock, pebbles, etc. had been wearing upon 
the limestone bed of the river, a^[ had produced a cavity or pothole estimated at fifty or sixty 
feet in depth. Sawmill logs of fourteen feet in length, passing over this dam, would plunge 
beneath the Crater, disappear for a considerable tigfe, and on coming to the surface, would rise 
more than half thei^ length above water. From this cjjcum stance it was considered that the 
depth of sixty feet was not too great an estimate. Thd^rock is of hard grey and black lime- 
stone of the Black river and Trenton limestone formations. 

In another case, of the dam at Ogdensburgh on the Oswegatchie, with a fall of twelve deet, 
the water has removed large slabs of limestone of a foot thick, and from ten to twenty feet 
in diameter, and carried them several rods down the stream. 

Neither are tffese isolated instances^ I could extract pages from my note books, showing 
the modern effects of running and falling water, freezing, etc.; but examples enough have 
already been presented. 
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Tagkannuc falls, Tompkins coufity. From a sketch by Mrs. Hill. 


CHAPTER XIX. 

# Waterfalls . 

The numerous and picturesque waterfalls of the western part of the $tate are intimately 
connected with the modern action of rivers and streams, in excavating and deepening theft 1 
channels. That every fall of water is receding* by wearing^back its bed, will admit of de- 
monstrative proof, wherever observations have becq continued for any length of time. Even 
the short period of four or five years ha^een sufficient to sh^w, in many instances, a constant, 
gradual recession, varying •rith the quantity of water and the nature of the rock. The 
greatest amount of water does not always, ^owever, appear to be attended witli the most rapid 
recession ; for where tj^g stream is so siflall as to be entirely frozen during winter, the effects 
[Geol. 4th d!st.] 48 
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of ice on the strata seem even more efficient than the wearing of water. * The loosening of 
masses near the edge, at least, enables the water afterwards to remove them with greater 

facility. - # 

Where we find these falls upon, streams half a mile from their junction with a large lake, 
it is difficult to conceive how they have once commenced thfcir operation on its margin, and 
we -arc readily disposed to admit any hypothesis that will account for the previous excavation 
of a lateral valley to this distance from the main one. Where these channels expand rapidly 
toward their outlets, and slope gradually upward, it seems a fair inference that some agency 
ojher than the wearing of the stream has h§d a^harc in producing its present condition ; but 
where wc find a regular chasm with perpendicular and nearly parallel sides, with a fall of 
water at its extremity, we are compelled, from all analogy, to admit that the stream has been 
the agent producing it. • 

In the sketch at the head 'of the chapter, there seems originally to ha*e been a broad shallow 
depression, in which the stream commenced flowing towards the h&e. In its passage, it first 
produced a series of falls and Rapids, but finally receded so as to forjpi but a single fall. This 
is caused by the higher strata being so much harder than thosq,1)el<*v, that a firm table is 
formed of these, while tbAse below are undermined. At the present time the fall is about a 
mile from the* lake shore, and one hundred*and ninety feet in perpendidhlar height, being the 
highest fall in the Statw The water is precipitated ,int& a deep thhsm, with cliffs on either 
side of three hundred feet i» height. The stream becomes almost Jpst in spray before reaching 
the bottom, where it is fathered in a ch*chla%popl, from which it flgws over the rocky bottom 
to the lake. The fall is Usually approached from the€ake, and it fojms one of the most 
romantic and picturesque scenes in the whole of Western Newport. The stream, insignifi- 
cant as it apptars, is nevertheless during freshetsaof greafpower, carrying forward huge slabs, 
which are piled up below the fall in a manner such as we are accustomed to attribute only to 
the agency of more mighty streams. • 

Although there may have been originally an indentation at this point, from the valley of 
Cayuga lake, yet there seems conclusive evidence that the stream has been the chief agent in 
producing this immense chasm. The numerous seams freely admit the water, which during 
winter is frozen, and thus from the whole face of the cliff immense quantities are detached. 
In this way the upper portion is left projecting beyond the lower, till it is broken off, and falls 
dpwn. The first process is constant ; and during an^iterval between my visits to this place, 
I observed that a mass of fragments, scarcely less than fifty tons, had fallen down. This is 
douCtle$s but a small part of what is annuaHy separated by freezing water, and the more quiet 
operation of -moistifre and aii during the milder season.* 


* The lower of tho two more prominent arenaceous strata, about half way up the cliff, is the one prelbnting the fino casts of 
stria*, alluded to in tho description of these^mder Portage group. DeaUlful specimens may be obtained at this place after the 
falling of a mass, or by approving the stratum at some accessible point. Many of thAtrata in the channel of the stream above 
the fall present those casts in great perfection. 
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This mode, of operation will explain the cause of recession in a great number of instances. 
Where, however, the water is in such quantity as to preserve. a temperature above freezing 
as in the outlets of some of the lakes, the recession is slower ; the chief agents in effecting the 
destruction of the rock being fhe wearing action of water, and the effects of air and moisture. 

It may be natural to suppose, that if t]icse streams commenced their operation at the same 
period, and upon similar rocks, that they would have worn hack the strata to the same distance. 
The fact, however, is, that the falls are at extremely unequal distances from the main valleys 
into which they flow. This may, in part at least, be accounted for from the circumstances of 
a different proportion of water and a greater or less height of fall, as well also as many other 
minor causes which may have operated to vary the amount of recession. Along the Seneca 
and Cayuga lakes there ane many examples of falls over the same strata, at almost equal dis- 
tances from the lak£. About one mile north of the Taghannuc falls, there is another fall of 
water over somewhat similar strata; but here are no indestructible layers near the,, summit to 
act as a table rock, and the whole elevation is worn down in a 'continuous slope, witlf some 
narrow projections formed by thin arenaceous strata. 'Had there been, near the lop, a thick 
stratum, capable of sustaining the walfcr, we might have had a fall similar to the one in the 
illustration. 

182 • 
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Where there are frequent alternations of argillaceous and arenaceous 'strata, a scries of 
falls and rapids are produced,; but, in such cases, the total amount of wearing action is far 
less. The sketch above is an example of this kind, where the fall has scarcely receded from 
the lake shore. A slight indentation only is produced in thd abruptly sloping bank of the 
lake, and the same outline is preserved as if, on either side, it were stripped of its earthy 
covering. The strata here are principally arenaceous, and offer little facility for rapid wear- 
ing away ; while at Lodi falls, a few miles farther north, wjicre the principal part of the rock 
excavated is shale, the fall is now about one mile from the lake. It is impossible to say, 
with certainty, that these streams began their operations at the same time ; though, if such 
had been the case, they would never have receded at the same rate. 



Entrance of the Canascrowlie into the Cattaraugus creek , 


In the more recently excavated channels we find the streams falling over the very edge of 
the cliff, having -produced no perceptible recession in the margin of the fall. The sketch 
above is an example of this kind, % wherc the Canaserowlie unites with the south branch of the 
Cattaraugus creek. The channel*of this latter stream is one of very modern excavation, as 
might be shown from numerous fa«ts, sinqjjar to those in relation to the Genesee about 
Portage. The cliffs are almost vertical, to the height of one or two hundred feet, and the 
gorge is narrow, presenting no deposits of drift. Ilfs course is devious, however, and it some- 
times enters an ancient valley, presenting a very different aspect from the ftccnt one. 

A scries of observations, for one or two centaies, will enable us to speculate with some 
degree of certainty regarding *the probable rate of recession in waterfalls. But the observa- 
tions require to be made at different points ; upon streams of different magnitude ; on falls of 
different elevations, and upon those faljjgg over different kind* dt rocks. ^The rate of reces- 
sion in one fall will be an unsafe guide for estimating that of all other*. Accurate maps of the 


WATERFALLS. 


381 


country, with monuments placed in situations where observations may be made, are the only 
means Jty which this knowledge can be gained ; and when the inhabitants feel sufficient inte- 
rest in the operations of nature to establish and* preserve such monuments, we shall be able 
to arrive at important conclusions regarding the periods .which have elapsed since these 
streams began to wear their channels. Even with our present knowledge, these speculations 
are not always unprofitable ; they lead us to take into consideration numerous influences 
which ordinarily escape observation, and we often find that hasty conclusions are essentially 
modified, or oftefi changed, by the consideration of new facts. 

The different rates of recession in waterfalls* is shown when the successive rocks are of 
different degrees of hardness, producing a series of falls. This happens where the highest 
are more Tlestructible than the lower, and by this means the upjper fall outruns the others. 
The Genesee river at Rochester presents an example of this kind, where the BJedina sand- 
stone, the rocks of the Clinton group, ancf the J^agara group, Have oacli produced a distinct 
fall. This, at one period, wa$ doubtless a single cascade; but the upper shale wearing 
away faster titan the rocks beld\v, alfowtjjl thJ? fall to travel rapidly southward till it came 
to the limestone surmounjing the shale, ^whcrc its progress % was somewhat arrested. At the 
present time it seems pajbable lhal the lower fall is receding faster than Ihc upper, which 
is thus protected# * 

The following diagram illustrates the position of thegp falls, and the rocks over which the 
water passes : * 



1, 2, 3. Upper, middle and lower fall* 

a, b . Medina sandstone. g. Shale of Niagara groi\p. 

c, d, e, /. Shales and limestones of the Clinton group. b , Limestone of Niagara group. 


The upper fall is now upon the northern edge of the limestone, which increases in thickness 
for two miles south, being a medium of constantly augmenting resistance ; while the Medina 
sandstone and the limestone of the Clinton group, are no thicker and no more difficult to wear 
away than they have been for centuries past. Thus it is plain, that under otherwise equal 
circumstances, ffie lower falls will advance upon the upper, until the whole will become one. 
It will not then,*howeyer, be of the height of all these ,- for the long rapicLbetween the upper 
fall,. and tlTe present place of the lowei* one, will be nearly as much descent ^ the fall at 
present. 0 
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These speculations arc. offered, not with a view to any practical bearing, but to correct an 
erroneous impression which arises from the first view of these falls. Since there arc now 
three falls, and since we suppose there was a period when only one existed, it is natural to 
infer that the same cause that first produced a separation would ^continue to operate to per- 
petuate the same condition. This would doubtless be true so long as the nature of the strata 
remained the same ; but it is equally evident that any change in these will change all the 
other conditions. 


185 . 



tower fallsjff the (kvfsce at Rochester. From a sketch by Kirs. JIai.l. 


The lower fall at Rochester has evidently receded but very slowly for a long period ; the 
broad expansion in the river below evidently indicates that the falling water and eddying cur- 
rents have done their work upon the cliffs, for many centuries. Still within a short period the 
stream has excavated the rock*deeper upon the west side, and during the dry season nearly 
all the water flows in that direction. This will eventually wear a narrow channel like the 
lower fall at Portage, leaving a platform the origin* bed of the stream on the cast side. 

This locality offers a good exhibition of the succession of the strata. The Medina sand- 
stone rises to the top of the falls, and is succeeded by the Clinton group, and this again by 
the shale of the Niagara group. The layer of limestone containing the Pentamerus oblongus 
is here one of the most prominent and interesting portions of the mass, while. in the succeed- 
ing shales occur the fossils figured under the Niagara group ; thus presenting a successttm 
of the strata scarcely so well exposed in any part of the district. 
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CHAPTER XX. 


Niagara Falls , its yah, present and prospective condition. 

Among the phenomena of waterfalls and river gorges, the Cataract of Niagara is justly 
regarded as holding the first rank, and as standing an index in the path of time, by which the 
influence of numberless ages upon the surface of our planet may be recorded. Its present, 
its former and its prospective corltlitions have engaged the investigation and speculation of 
many philosophers. The possible consequences of its entire reduction, and the drainage of 
the upper lakes, have Recited ^e wonder and the apprehensions of many. The estimated 
time of its recession ha§ sprinkled grey hairs among the fresh locks of the young and blooming 
earth, and alarmed those who would consider her still youthful in years. 

But amid all these speculations, Niagara still remains ; the thunder of its cataract still 
Reverberates through its deep chasms, and -fits ocean of waters still rolls on as, unknown to 
the white man, ifrolled a thousand years ago. When we come to the investigation of Jacts, 
we find that, except to traveller^ and the aborigines, Niagara was unknown until within the 
last fifty years ; and itiat. even during this time no accurate observations have been made, no 
monument erected to determine whether the falls are retrograding or not. , The testimony of 
living witnesses and historical evidence unite in confirming the opinion that the water is wearing 
away the rock, and that the outline of the falls has changed. From these general observation g, 
it has been estimated that Uiejyr have receded at the rate of about forty feet in fifty years. 
Without pretending to question the accuracy of this or any other estimate of the kind, or to 
establish any rate of retrogression in the falls, we may examine its present, and from nume- 
rous facts infer its past condition ; and from these jve are entitled to draw an inference for 
the future, though without specifying time^ 

Both in relation to the former condition and to the future recession of the falls, we may 
regard the problem as undecided with respect to time. So many disturbing causes are con- 
stantly presenting themselves, that, although the great principles may be regarded as esta- 
blished, still it-is impossible to calculate aocurately the effect of these minor influences. The 
recession of every mile changes the whole aspect : pew element* arc brought into operation; 
the nature of the strata varies ; the relative height of certain portions, and the elevation of the 
whole cascade is altered ; and we have had time to observe only one of the phases, and to 
reason from that to the future, before (lie condition is changed, and we must take into the 
account new influences, which the previous changes have*called into operation. 
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The great difference in elevation between Lake Ontario and Lake Erie, “and the occurrence 
of the Cataract of Niagara, form one of the most striking features in the topography of Wes- 
tern New- York, yhe difference in elevation of4,hc upper great lakes is comparatively small ; 
they being nearly in the range of the strike of the strata* while the passagerfrom Lake Erie to 
Lake Ontario is directly across the line of dip* Lake Eric is three hundred and thirty-four 
feet above Lake Ontario, and the greater part of the ‘descent frojn one to the other is overcome 
by the rapids and falls of the Niagara river in the space of one mile. ' 

The series of limestones forming the IJeldcrberg mountains in the eastern part of New- 
York, extend westward throughout *the whole length o£the State, gradually diminishing from 
the thinning out of some of* the membefs ; and crossing the Niagara at the outlet of Lake 
Erie, they extend far westward into Canada, and form, for many miles, the southern shore of 
Lake Huron, and the eastern shore of Lake Michigan. This limestone dips to^tho south, 
passing beneath the water, and forming to some extent the bed of Lake Erie. It forms the 
second great terrace south of Lake Ontario, over the outcropping edge of which, on the north, 
we descend to a low, level country, ^underlaid by the shafes and marls of the Onohdaga salt 
group, which extends for fifteen or eighteen milef. Beyond thkbpojpt therejs a gradual and 
almost imperceptible ascent for seven or eight miles, whence com#to the edge of the first 
great terrace overlooking the present valley of Lake Ontario* Srom tfiis we plunge down for 
two hundred and fifty feet, over th^ outcropping edges of various strata, which here terminate 
abruptly, to the low table land bordering the lake. From the base of this escarpment, the 
plateau, on which Lewiston and Queenston stand, slopes almost imperceptibly to the level of 
jhe lake, which is seven miles distant, and one hundred an^ twenty fegt lower. 

A great portion of the country for twenty miles north of the souther® terrace is so low arid 
level, that a rise in the river for thirty feet would inundate an extent eff many miles on Ijoth. 
sides.t The ascftit from this low country toward the north is very gradual ; but when we 
arrive at the edge of the great terrace abovfr Lewiston, the elevation is thirty-eight feet above 
Lake Erie. The accompanying section from Lake Erie to Ontario, presents an outline of 
this portion of the country. # * 

•"This great terrace and escarpment, through which the Niagara makes its way into the valley 
of Lake Ontario, is known in New-York as the Mountain fiidge, and in Canada as Queenston 
Heights . It continues to the westward of Niagara river, curving around the head of Lake 
Ontario, and thence trending westerly, some of its members extend beyond the Mississippi 
river. To the eastward, it is distinctly traceable as far as the Genesee river ; beyond which, 
it merges in the general level, and the rocks forming it disappear almost entirely, from thinning 
out, before reaching the Hudson river. The abrupt termination of these various strata upon 
the face of the escarpment^ prove conclusively the extent and effect of denuding agency upon 


* The geological positions of Lake Superior aa4 Lake Ontario, the highest and the lowest of this chain gf lakes, correspond 
very nearly with each other. * ^ 

t By means of the dam at Black-Rock, the water is taken from Lake Erie into the Erie canal, and carried through the Tona- 
wanda creek, descending the terrace at Lockpftl; by a cutting of less than thirty feet. 
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this part of the surface. The basin of # Ontario, on the north of this terrace, has evidently been 
excavated from the sedimentary strata | the limit of the force, and the extent of the lake basin, 
being the line of this escarpment. 

It is quite unnecessary, in the present instance, to controvert the opinion which has been 
advanced, of a dislocation of the strata, by which those forming the terrace have been elevated 
to their present position. They are continuously exposed both on the north and south of the 
escarpment, and it is very plain that no such change has taken jrtace. The accompanying 
section* and also the section* Plate IV., illustrate the order of succession among the strata. 

Here,- instead of any evidence of disturbance in the strata, we find the most unequivocal 
proofs of denuding action, which has entirely removed thecnaterials once forming the continua- 
tion of these strata on the north. It will be seen that the strata, consisting of alternating hard 
and soft beds, offer great facilities for the operation of any excavating force. The action of 
water would thus undermine the harder beds, leaving them to fall by their own weight, while 
the softer materials were removed. The manner in which this denudation was effected, and 
the period of its occurrence, have already- been noticed ; and by the same means we are able 
to account for this and other extensive’ lines of escarpment, whese the succession of strata 
presents a very diffei*nt\tructure afd ^jnlity to cfldurc abrasion. In the same way we are to 
account for the broad valleys in other situations, and the numerous gorges in the edge of this 
escarpment. These are of little extent, scarcely reaching beyond a quarter of h mile, and 
usually less ; they present broad expanded openings on the north, and are very similar to the 
indentations upon lines of seacoast. * 
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The strata 1, 2, if, 4, 5, 6, 7 and 8, forming the escarpment at Lewiston as represented in 
the section, arc those through which the gorge of the Niagara is excavated ; all that portion 
above the dotted line b , c, d , as well as the depth of the river, being removed for a length of 
seven miles and a width of twelve hundred to two thousand feet. These rocks dip gradually 
to the south, and all below No**6, 7 and 8 disappear beneath the level of the river before 
reaching the falls. . 

The limestone which forms the Summit of the terrace at Lewiston, and which at its margin 
is not mere tjian twenty feet thick, gradually increases from the addition of higher layers, till 
at the Falls it has acquired a thickness of one* hundred and pixty-four feet.* This limestone, 
about one mile soulh of the Falls, disappears bcn&tth the .surface, and is succeeded by a soft 
marl of a bluish* or greenish-grey colo% «flihis formation, which is the Onondaga salt group, 
occupies all the level country from twd*tniles south of#he Falls, to Black-Rock, a distance 
of 'fifteen miles by the cou^b of the river. To this, succeeds the limestone terrace before 
described, on the north of Lake Erie. 

The Onondaga salt group occupying this great Breadth of country, and forming an important 
item in any calculation regarding the future recession «f the falls, had never been noticed by 
any one till the publication ot tht Annual Reports of 18.38. fn all previous accounts the 
distance from the Falls to Laljp Erie was regarded as underfaid by limestone, and the lime- 
stone of Black-Rock was represented as resting *p»n the Niagara limestone. 

The Niagara river* from Lak%Eric to iteuemcrgence into the low country at Lewiston, 
has excavated a channel through the rocks rcpres?nted & the section. The current, for 
the first two miles after leaving the lake^is very rapid p after which it flows on»more gently, 
the channel gradually widening as far as Grand island, where it divides, the greater quan* 
tity of water flowing on the west side of this island. Farther down, the river expands to a 
width of two or three miles, and presents all the appearance of# a quiet lake, with small, low 
islands. The descent from Blackdftock to the hdhd of the rapids is only fifteen feet. Ap- 
proaching these rapids the river narrows and the current becomes more violent, ajjd, for about 
one mile before reaching, the grand cascade, rushes on, with inconceivable velocity, over a 
declivity of fifty-two feet, Jo the edge of the chasm, where it is precipitated into a gulf one 
hundred and sixty feet below.f 

The gorge through which the Nia^ltra river now flows presents almost perpendicular walls, 
with a talus at the bottom, formed by the falling of some of the higher strata. The outlet of 
this chasm is scarcely wider than Elsewhere along its coufsc. In some places the channel is 
less than two hundred yard® across, and again is expanded to twice that width. The breadth 


* Eighty feet only dfc visible at the Fall*; its whole thickness was ascertained by levelling to Porter’s quarry, a mile east of 
the river. • * 

t The birdseye view, fating page 383, conveys a very good impression of the face of the country, and the course of the river from 
Lake Erie jp Lewiston. A representation of the course of the river by this*melhod was given by'M^ Robert Dakcwell, jr., and 
published in Loudon’s Magazin*of Natural History for March, 1830. This orn^was constructed without having Mr. Bakewell’s 
view before me, and the artist finished hia work without seeing it. The idea of thus representing it was doubtless original with 
Mr. Bakewell ; but the same mode^to a certaip extent, was tiftftpted by Father Hennepin in h^ sketch which is given in this 
chapter. 
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of the chasm at the top is* nearly twice as great as that of the stream below. Tho declivity 
of the bed of the river, from the falls to Lewiston, is one hundred and four feet, or nearly 
fifteen feet in the mile.* * 

At one place, about a mile below the falls, and where the channel is narrowest, the stream 
glides with comparative stillness ; while below this, where th& channel is broader, it is driven 
along with great velocity. Again, below the ' whirlpool the surface of the river is more 
smooth, and the current more gentle, though the channel is narrower than above. These 
appearances, which have seemed inexplicable upon the common theory, and whiqh have been 
used as arguments against the recession 0 / the falls,, have their cause in the geological struc- 
ture of the place. Below the whiilpool thare are n^hard rocks in the bed* of the river; con- 
sequently the channel is deeper, and the water fa*n#re quiet than where swell rocks exist. 
At the whirlpool, and above that.plase, the hard salHstone No 4 2 is at and near the level of 
the river, and consequently the chanRchis not worn so deep. Afbin, after this hard mass has 
dipped beneath the surface, the bed of the river is excavated in softer rocks ; hence the nar- 
row channel and smooth water a mile bclflw the falls. Near J,he falls, the higher beds of 
sandstone, and the limestone of the Clinton group, approach thejevcl of«the river, and thus 
cause a wider, shallow channel, and more tumtiltuous wSScr. Such I conceive to bo the 
explanation of the variable widtR of the chasm, and the great% or less violence of the water. 

In the course of tffls gorge, there is ••ingle exception to Ae parallel sides and nearly 
vertical cliffs ; this is upon the wsst bank of the river, at*the whirlpool, as can be seen by 
referring to the plate. Standing^pgn tHI east bank of the river, it appears like a depression 
worn by the eddying current, which i§ partially obs^ucted in Its course by the sandstone No. 
2. Not having made particular examinations upon the Canada side of the river, I had over- 
looked the.true cause of this indentation, till during the summer of 1841, while in company 
with Mr.'Lyell* we examined* this place, and found it to be an |mcient gorge filled with drift, 
except a narrow ravine through which a sftiall, stream flo\js into the river. In the chapnel of 
this stream^near the river, there are one or two places where the rocks are exposed, proving 
this gorge to be less deeply excavated than that in which the Niagara now flows. The ravine 
may be traced for nearly two miles in a northwest direction, whe^ it eomes out to the gene- 
ral level t)f the surrounding country. From ihe point of its termination, and following the 
same direction for about one mile, we again commence discending through another deep gorge, 
which terminates upon the plateau at the base of the escarpment at St. Davids, four miles 
west of Queensten. It will be pert eived by referring to tRe map, that the course of the river 
before coming to the whirlpool, if continued, would lead in tie direction of St. Davids. 
From this fact ft has been inferred that there is a continuous ancient gorge filled with drift, 
from the whirlpool to this place. This inference*seems substantiated by fafts ; for upon the 


* A considerable deeliv^Ts required in the bed of such a stream, in order to giro it power to remove obstacles which are con* 
•tantly impeding its course. In any stream excavating its own channel, the declivity of its btd will be, in some' degree, pro- 
portioned to the weight of the fallen masses which k has to renu>ve ; and if its channel be in soft shale, the desceift will be very 
gradual, while the intercalation of harder strata increases the descent according to their proportion. 
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elevated ground ju # st before commencing the descent to St. Davids, upon the estate of the 
late Governor Maitland, a well w&s dug to the depth of 150 or 160 feet, and the whole distance 
in gravel and sand. This proves at least that the limestone „has been deeply excavated, and 
leaves no doubt in my mind of the continuity of* this ancient gorge. This remarkable fact 
has been cited as an objection ttfthe opinion that the Niagara formed its own channel; but 
still I hope to be able to show that its existence is equally an objection to the opinion that the 
gorge of the Niagara was produced* by the action of the sea. 

• This, ancient ravine appears to be^fiilec^with drift, «of the period of the oldest drift of tbe 
district ; consequently we infer that it was one of the earliest effects produced by that denuding 
agency which excavated all the great valleys of Western New-York. If this be true, it be- 
came filled with drift before we have stoy -evidence of *ny part of this region being above the 
ocean, or*of the Niagara river having art existence ; thertfoi$ we have no ground for supposing 
that it was ever the channel of or any other river. If, on the other hand, we assume that 
the present gorge of the Niagara Vas excavated by the ocean, and that the river has but cleared 
out the drift, then we are bound to*show that it resembles other gorges, which there is every 
reason to believe that •the ocean did ^cavatc. The opening of the gorge at St. Davids, to- 
wards Lake Ontario, presents a width of twp miles where no rock is to be found in the line 
of the escarpment ; \fhile that of the ^Niagara at Lewiston presents a width of fifteen hundred, 
or perhaps two thousand feet. Allowing this ancient gorge to be contiguous as fax as the 
whirlpool, we find it to h^o diminished to a width less than the present river channel. In this 
we see no analogy* to the present chan^pl of the Niagara** which, though variable in width, is 
scarcely wider at its opening on the north than in some othci* parts of its course. If we 
suppose that the undermipirfg action of the ocean or an elevated lake aided ir^bxcavating Ibis 
channel, then also^we musfc suppose that it would at the same timo have removed the drift 
♦from this ancient one ; and if we suppose them both of the same age, or produced by the same 
cause, then we should expect to find them similar in character, which is not true. The exis- 
tence of this ancient ravine, so different in chaiacter from the present channel, indicates a 
different origin ; and as it corresponds with those g&ges or indentations in coast lines, we 
infer that it was due to similar causey; while that of Niagara, corresponding with all modern 
river channels, or those Vhich Vfro know to have been formed by streams' now flowing in«them, 
we infer that it, too, had a similar origin. 

It might appear more rational conclude, thatfif the Niagara commenced excavating its 
own channel, it would more readily fjpd a Vay through the drift filling this ancient gorge, than 
through a solid $vall of rflek ; but this -objection can be met by numerous examples, where old 
channels have beef^losed by modern accurrUdations, and the stream has excavated a new one 
through rocky strata. Such a case has^alrcady been illustrated in*he passage of the Genesee 
from Portage to'Mount-Morris : in this example, the facts are incontrovertible; and whether 
the. Genesee ever occupied the ancient valley which is nov^lled with drift, does not affect 
the conclusion ; we see it leaving an ancient valley, through wtych it has flowed for many 
miles, and entering a narrow gorge Ifl the rocks of Portage, making a circuit of two or three 
miles, when, by the ancient*channel filled with sand and gravel, the same point would have 
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been gained in less than half the distance. Similar examples may be folind in Seneca and 
Cayuga lakes ; the outlet of the former, instead of pursuing its course through an ancient 
valley to Lake Ontario, turns toffie eastward, and excavates a channel through the limestone 
and gypsum beds between th$t lake and Cayuga. - 

Numerous similar examples might Be cited, were it necessary, in order to account for the 
fact that the Niagara did not take the cotirse by the' ancient ravine to StL Davids. In any 
case it only requires that the superficial deposit should be higher than the rocky strata, and 
that the water once be directed in thafreourse, an^ it will wear itself a channel sooner than 
remove the other deposit. 

In consideration of the argument that the -channel of the Niagara has been worn by the 
action of the sea, it may* be necessary to offer jome Analogous examples. In all ravines, or 
indentations, excavated in the faft of sea cl iffsp whether aided by a streanuflowing in or not, 
we find a broad or trumpet-mouthed opening toward the and they recede abruptly to a 
termination. .They never present a long, narrow ravine df equal width ; and where of a 
length at all approaching that of Niagara, they have an owning many times broader than this 
at Lewiston. Numerous examples of ravines forfhed jfi thie manaer^rffight be mentioned, but 
none of these resemble Niagara. In such instances they are broad enough to allow the 
stream to flow ia the bottom, leaving water worn materials along the si&s, monuments of the 
abrading action of t^e waves. In the Nid^ara chasm tfierc are no boulders, pebbles or gravel. 
The river occupies the whole width at the bottom, except a talus^n either side, formed by 
angular fragments fallen from above* m 

The valley of the Genesee, from Rochester to Dansville, offers a good example of a chan- 
nel excavated the action of the sea during the emergence of land; but this valley is broad) 
and partially filled with drift; the sides sloping gradually, and* fcr the # most part, deeply 
covcrqfl with transported material^. 

The small amount of wearing, or the recession of a fall, accomplisheckby a stream during 
the period of our observation, might incline *us to doubt the possibility of any body of water 
having excavated its channel backward^ for a length of seven miles, and to a depth of from 
three to five hundred feet. But if the period of one li(p be sufficient to admit of observation 
proving the smallest amount of recession, then it is only requisite that we should jearry on the 
process Jor an indefinite period, to accomplish the utmost lhat we require ; or that we extend 
backward our imagination regarding timf, in order to demonstrate what is alteady accom- 
plished. Now it is proved that withi^ the recorded enervations #f persons residing in the 
vicinity of Niagara, that tl» falls have receded within their rccolldfction. Therefore, if we 
are able to prove that this ravine could not hUve been exoavated by fits sea, during the 
emergence of the land, w#have only this mode of ‘operation left to account for its formation*. 

It is barely possible that^ there may ha\e been a fissure in the present course of this river, 
which gave the first direction^ the stream ; but I have not Been able to find any farther 
evidence than what has already been given on this subject. I have remarked that the surface 
of the limestone deelines-to the eastward, and I have Bfeen informed by Mr. Roy that it also 
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declines to the westward from Queenston. Such being the case, it is possible there may 
have been a rent in this situation previous to the period when the river began to fl<fw in that 
direction. From all that appears along ijie present river course, there was*probably an ancient 
shallow valley extending in the direction of the present Niagara, which gave the first direction 
to the waters. This will be made apparent by the following transver-e section of the river 
valley, which shows that the present square cut gorge is in the bottom of a previously formed 
valley. Along the whole course of the rive* this gradual ascent from the cd^c of the gorge is 
manifest,* and, together with other cirAimstanccs,* is evidently of the origin we infer. 


187 , 



From analogous facts, which hav£ before been stated, we learn that it only requires an 
elevation of drift or other supcrfici^J deposits greater than the rocky strata, in order- to give 
the water this direction, and cause it to qjeavate a new channel. In the* present case it 
only requires the depression before noticed, whether ig the superficial deposit or in the 
rock, to give the river that course; and, When it^liad oncj^ commenced flowing, no power 
would divert it. Even if we suppose the channel to have been previously in any other 
direction, if it became obstructed, the water would seek the lowest point along the terrace. 
In the present instance this appears *o havedbeen in the direction of Lewiston, and here 
the water commenced. its work o^ excavation, cutting down the higher strata, and rapidly 
undermining and removing those below. It is only necessary to refer to the accompanying 
section, in order to discover what materials the river had to work upon at this period. 

It is impossible that there could ever have been a perpendicular fall of the whole height of 
^he cliff at Lewiston, fo#the limestone at th<*t£p, peing so much thinner than at the present 
falls, would soon be brokqp down by the pressure the immense body of water precipitated 
over its edge* upon the shale^elow. # It ma^even be doukied whAhcr the shale would be 
excavated fast enough to f<*{p a perpendicular fall, and it is probable that the water would be 
projected over a deqlivi^r of the upper shale (No. 7),.t# the limestone below, which, together 
with the higher layers *of the sandstohe, would form the crest of a second fall. From this, 
again, the water would be precipitated as far as the sandstone # (No. 2), where a third fall 
would be formed. Thus, instead of a single fall of three hundred and fifty feet, we should 
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have the whole height divided into three falls, at some distance from each other. In conse- 
quence of the thinness of the upper limestone, that fall would recede faster than either of those 
below it; and the middle faster than the lower on^ Even under these circumstances, the 
wearing action would go on. much faster than at present. Finally, however, the recession 
would become less and less rapid, from the thickening of the limestone above ; and from this 
cause, the two lower falls having only the sanre resistance to overcome as at first, would 
gradually approach the upper, till the whole become one.* 

At the same time there are other circumstances^ to%c taken into consideration, and among 
the most important of these are the dip of the strata and the ascent of the bed of the stream ; 
both together tending to bring the strata down to the level of the water as we progress 
southward. This fact has also # an important bearing upon the rate of recession ; for while 
a hard mass remains at a considerable height above water, with a soft one below, the exca- 
vation of the softer one and undetminin^ of the uppc£hard one, tends to the recession 
much more rapidly than if the whole were of uniform character. Thus it must have been 
that the fall over -the sandstone (No^ 2), receded much* more rapidly while thgre was a 
considerable thickness of shale txilow, than when it appfcached Ihc )gv6l of the water. This 
would happen after the falls had retreated^ibout thr^g milcsf or nearly to the whirlpool. At 
this point the rccessiih would go on very slowly for a loll^ period ; for this hard mass* being 
at the level of the water, would effectually suspend the undermining process. Even at the* 
present time this rock may be seen slretchWig into the river, from either side, beyond the 
others, and at the point where it crosses, producing a descent of eight or ten feet within a few 
rods. * * * 

After this long and almost stationary period a^the whirlpool, the recession would again go 
on more rapidly ; soft materials bejpg presented at the river level to be excavated* by the force 
of the falling water, which wo thus undermine the harder mass above. 

When the cascade had receded to near its present position, Another pause, similar to that at 
the whirlpool, would occur, from the approach of.tht; higher layers of sandstone (No. 4), and 
the hard limestone (No. 6), to the surface of the water. There a^p various proofs of this 
halting, both in the form of the chasm below the present fell, and from the fact that the higher 
layers of sandstone stilL remain *in place ; for it is seen that having passed a few feet beneath 
the water at the cascade, it supports the large fragments of the upper limestone which have 
fallen down. * 

The conclusion then, 'seems inevitable, jhat the river has been thc^reat agent in excavating 
its own channel, fromjiear the escarpment between iiewiston^nd.Queenston, to the present 
position of the cataract ; # that 4h# recession ha^een auled by the character of tlie rocks, pre- 
senting- alternate hard and soft strata; and that the descent w%^ overcome, not by one per- 
pendicular fall, but by several. In support of this latter assertion, % single analogous case 
will furnish stronger evidence than a long argument. The course of the Oak-orchard creek, 


* See diagram on explanation of the falls of the Genesee, page 3S1. 
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in Orleans county, w oyer the same strata, and exhibits the succession of falls and rapids, 
precisely in the manner I have just enumerated. The quantity of water, however, in this 
stream, is too small to produce any thing like a degree of recession to compare with the 
Niagara river. 

The following diagram will explain these remarks by showing the present position of the 
Ms and rapids along the stream ; the numbering corresponds to that upon the Niagara sec- 
tion, page 386 : 


1S8. 



Section -dong Me Skill-orchard eftek. 


1. Lower part of Medina sandstone. * 2. Quartzose sandstone. 3. Alternating, shaly and hard sandsjonn. 4. Greyband; 
termination of the Medina sandstone. # 5. Green shale of Clinton group. 0. Limestone of Clinton group. 

7. Niagara shale. 8. Niagara Kmestone ; falls at Shelby. 


The same views have already been explained and illustrated, in relation to the falls on 
Genesee rjver ; but the quartzose sandstone (No. 2) o£ the Niagara section does not extend 
so far eastward, and, therefore, it forms no item in the calculation at that place. The hard 
limestone layer (No. 6}, or one filling the place of that at Niagara, has retreated a quarter of a 
mile farther up the river, where it forms a fall of twenty#ive feet. This jrecession of the lime- 
stone, beyond the sandstone, is owing to a mass of green shale below it, twenty-three feet 
thick, while at Niagara the same shale is but four feet thick. From this place to the upper 
fall, about a mile and a half distant, we have*a r£pid stream. This fall is one hundred and 
ten feet high, and over precisely the same rocks as the Niagara fall at present, viz. Nos. 7 
and 8 of section, the Niagara shale and limestone. The limestone at the top of the fall is 
much thinner than that at Niagara, in consequence of the less recession into the mass, as well 
as from being thinner as a v^iole. We have here a case precisely analogous to Niagara, as I 
have supposed its^former condition# 

Had the quantity of. water flowing down the Genesee been equal to the Niagara, the 
upper fall would have been excavated farther backward, and the lower fall, in all probability, 
entirely obliterated, presenting -a rapjd current from the upper fall to the present site of the 
Rochester landing. Thftre appears here^ositive proof that there never has been so large a 
body of water passing down ihe Genesee as down the IJiagara, and the concurring testimony 
is to the effect that the wearing action has been far less. Th# recession of the lower falls at 
Rochester would add little or nothing to the height of the upper;' for the ascent of the river 
bed, and the dip of the strata, would cause the disappearance of the whole beneath the water, 
before reaching that point. 

[Geol. 4th DAt.] 
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In support of the hypothesis that falls do retrograde, we may adduce 4 sufficient evidence. 
Observations, during the last five years, upon the waterfalls of Western New-York, have 
furnished positive evidence of their recession. Among these may be noticed the falls on 
Jacock’s run, near Gcneseo, and Fall brook, a few miles farther south, both of which have 
evidently receded, from the undermining of the platform over which the water is precipitated. 
The amount during this time is very small, but quite sufficient to be appreciated. 

Lateral streams flowing into ravines or river courses, furnish the most palpable evidence of 
the excavating power of water. The channel o£ Wolf creek, which comes into the Genesee 
through a perpendicular wall of rock, is a good example of this kind, where the evidence is 
conclusive that the excavating power is alone due to the stream. The junction of a small 
stream with the Genesee, on the west side, below Rochester, furnishes another example of 
this power. This stream has cut its channel through soft shale for fifty feet or more, a bed 
of limestone eighteen feet thick, a b#ckof shale of’eq^al thickness, and below this another bed 
of limestone nearly equal to the upper one. Ma^y more examples of a similar kind might be 
named, on the Seneca and Cayuga lakes, and their valleys continued to the south. 

All the historical evidence that we possess upon the subject provtfh the falls to have receded ; 
and, although there have been no monuments established, yet the representations of early 
travellers, when compared with the present condition of the falls, proves that a change has 
taken place, though we cannot be certain of its precise amount. 

The oldest authentic historifcal account of the falls wliich I have seen is that of Father 
Louis Hennepin, who travelled in tins country in' 1678.* The Accompanying view of the 
falls is a fac simile of that published in bis travels, and though rude and fanciful, it is, in many 
points of view, highly interesting and important. 

It represents a projecting rofck upon the west side of the river, which turned a part of the 
water across the main fall, as seen in the sketch. This fact is of great interest as showing 
one important change which has taken place within the historical era; for in xegard to a 
portion of the water being projected from west to east, forming a cross fall, there seems no 
doubt, as it is particularly described. In chapter LXX. he says, “ From the end, then, of this 
island it is that these two great falls of water, as also the third, but "now mentioned, throw 
themselves, after a most surprising manner, down into a dreadful gulph six hundred foot and 
more in depth. I have already said that the waters which discharge themselves at the cas- 
cade to the east, fall with lesser force ; whereas those to ffie west tumble all at once, making 
ttfo cascades ; one moderate, the other violent and at^png, which at last make a kind of 
crotchet or square figure, falling from south to north and west tp east.” The northwestern 



* This work is entitled “ A New Discovery of a Vast Country in America, extending above four thousand miles, between Ncw- 
Franco and New-Mexico; with a description of thl* Great Lakes, Cataracts, Rivers, Plants and Anignps; also, pie Manners, 
Customs and Languages of the several N|tifii Kidians ; and the advantages of commerce with these different nations, dtc.” Dedi- 
cated to Ilis Most Excellent Majesty, William III. King of Great Britain, die. By F. Louis Hennepin. London, 1698. This 
work was first published in Utrecht in 1667. 

My attention was called to this book and view of Niagara falls by Joseph W. Ingraham, of Boston, who has given muck 
attention to collecting the historical accounts of Niagara falls. 
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end of Goat island* is also represented as extending perpendicularly to the water ; and though 
we .can hardly credit this, we can conceive how such an error may have been committed, 
when the spot was inaccessible. 

In 1750, Kalm, a Danish naturalist, visited the falls, and his description and view is publish* 
ed in the Gentleman’s Magazine in 1751. His general description corresponds with that of 
Father Hennepin, though there was at that time no third cascade. The period of his visit 
was seventy-two years after that of F. Hennepin, and fie distinctly alludes to the projecting 
rock, which forced the water out of its direct course, causing it to fall across the great fall. 
He speaks of this rock having fallen down a few years previous, and in his view of the falls 
the spot is indicated. In this interval of seventy years we find that the recorded observations 
of these two travellers prove precisely "the same kind of change to have taken place, as we 
suppose to have occurred previously, and which has subsequently altered the outline and 
position of the falls. * * 

We have not space here to introduce* all the subsequent accounts of Niagara falls which 
have been published, neither would they furnish us with arguments- bearing upon .their reces- 
sion. 

In 1824,* Prof. Eaton gave a section of the rocks from Lewiston to Lake Erie, which, with 
the omission of the Onondaga salt group, corresponds with* subsequent observations. This is 
the first account of the falls which I have scCn where !the geological structure of the place is 
given. * , * 

In the 28th Vol. of the America* Journal of Science and Arts, Prof. H. D. Rogers has 
given a very full description of the falls, and the geology of the surrounding country, together 
with his views regarding the formation of the chasm 6f the Niagara, and the future recession 
of the cataract. 

Mr. Hayes, in his paper on the geology and topography of Western New-York,t has pre- 
sented many interesting facts and speculations relating to the falls and the production of this 
chasm, as well as the fluviatile deposit of Goat island and the eastern shore. 

We have now to consider another class of phenomena, which aid us in our conclusions 
regarding the recession of Niagara, proving at least that the water has extended much farther 
in the direction of Lewiston before the present gorge was excavated. The nature of this 
evidence I pointed out in my report on the Fourth Geological District of New-York, in 1838, 
pages 271, 272, and 273. At thattiipe, I was not aware that the same phenomena had before 
been noticed, though I have since learned that the existence of freshwater deposits on Goat 
island was known some years previous. Whether the important inference had been deduced 
from this fact or not, I do not know. 

Goat island stands upon the top of the precipice separating the two falls ; it is formed by 
the accumulation of gravel, sand**nd clay, upon the surface of the limestone, and is evidently 


* Geological and Agricultural Surrey of the District adjoining the Erie CaAal, Part I. page 149. 
t Am. Jour. Science and Arts, VoL XXXV. No. 1. 
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a portion of a once much more extensive deposit. Upon the southern tside of this island, 
where there is an escarpment, the thickness of the superficial deposit is about twenty-fivp 
feet. The upper half consists of coarse gravel and sand, with abundance of fresh water shells 
of the genera Unio, Cyclas, Limnea, PJanorbis, Valvata, and Melania; the same, both in 
genera and species, as those now inhabiting the river and lakes. The occurrence of these 
shells, in this situation, about forty feet higher than the top of the fall, proves the existence 
of a river or lake at an elevation sufficient to allow of such a deposition, for this accumula* 
tion of shells and gravel bears all the evidence of a fluviatile deposit. It is equally evident 
that this deposit could not have been made while the falls were in their present position. 

During a reexamination of this place in 1841, in company with Mr. Lyell, we discovered 
the Cyclas, Valvata, &c. in a terrace, upon the east sfde of the river, of the same elevation as 
Goat island. It was at this place, and in the same deposit,, that a Mastodon’s tooth was 
found eleven feet below the surface. Farther northward, ^and more than half a mile north of 
Goat island, in another excavation, jve discovered similar shells. At the same time we noticed 
the continuation of this terrace a^ far as the whirlpool. Since that time I have levelled the 
whole distance from the falls to the whirlpool, and find the elevations at the two places to 
correspond. Shells are even more Abundant in this terrace at the whirlpool than at the falls.* 
Farther north than this point, I have made no examinations for freshwater shells. 

Upon the west side of the river theses is a similar Aerrace, which is mentioned by Mr. 
Hayes as also containing freshwater shells, f in common with that on the east $ide. Now, in 
order to find a barrier on the north sufficient to elevate thc^water so as to make this deposit, it 
would require to extend it far towards Lewiston. Furthermore, it is evident that the deposits 
forming these banks oj terraces, on either side of the river, and that of*Goat island, were not 
made in this form, buj are. parts of a once much more extensive formation, which has been 
removed by the waters of the river. During the time of its deposition the river must have 
occupied this ancient valley, which extended toward* Lewiston, finding a bawrier much nearer 
the edge of the terrace than the whirlpool. In the bed of this expanded river or lake, much 
as it now is above the rapids, this deposit was made, probably covering the whole extent. 
From the subsequent recession and drainage, the margins only have remained, together with 
Goat island, indicating its former extent. The position of this fluviatile deposit, which is 
subsequent to the ancient drift, may be illustrated in the following diagram 


♦ See accompanying map and elevations. Mr. Lyell informs me that in a second visit to the falls in the spring of 1642, he 
found freshwater Shells at the Whirlpool. 

t Am. Journal of Science and Arts, Vol. XXXV. No. I. 
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a. The terrace with sheila on the eastern side. c. The terrace on the Canada aido. L. Limestone. 

b. Goat island. The ancient drift. S. Shale. 

• 

From the present position of the remains of this Hcposif, there can be no doubt but it was 
once continuous, the greater part of it having subsequent^ been removed. The mode of its 
formation can be well illustrated by referring to fig. 186, a , a , which is intended to represent 
what is now going on in the broad expansion of the river above the rapids. This fluviatile 
deposit is made by materials brought down by the current, and doubtless mingled with a 
large accumulation of shells of Unto, Melania , Anculotus , dec. as these shells are abundant 
above the falls, and large numbers of the shells of Unioncs arc constantly brought down the 
rapids during the summer season. • 

The single terrace containing shells is not the only one ; on the eastern side, at lower eleva- 
tions, there are in succession three others (as seen by the acompanying topographical map of 
the falls), which seem to be remains of the deposit in the river bed; as it successively exca- 
vated its barrier on the north, and receded towards its present position. For the greater part 
of the distance from the falls to Black-Rock, on the eastern side there is a terrace or bank a 
few feet higher than the river, which may have originally limited its waters when it stood at 
the level indicated by the freshwater deposit of Goat island. Near Black-Rock, and border- 
ing the valley of the Tonawanda, there is a terrace some twenty feet higher, which appears 
to have been the boun3ary of the river or lake at a still earlier period ; but with these we 
have, at present, nothing to do. The existence of the fluviatile deposit of Goat island, and at 
the same level oii^ the eastern side gf the ri^er, requires for its elucidation the existence of 
water standing at a level somewhat higher, in order to allow of the deposit being made in the 
\od of the stream. To accomplfsh this, a barrier is required further no^th than the Whirlpool, 
and about the height of the surface of limestone between this. and Lewiston. The occurrence 
of successive terraces below this one, proves that the drainage to the present point was not 
effected suddenly. 

There is another fact which should be noticed, as proving the existence of a current from 
south to north, during the deposition of the materials forming Goat island. The pebbles, at 
least lafge numbers of them, are of the lime*stone of Black-Rock, and the harder layers of the 
Onondaga salt group, like the rock in place' at the upper end of Crand island. The surface of 
the rock, on which the deposit forming Goat island is made, ifcsmoothed arid scratched, as 
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are the surrounding surfaces, both in the rapids and on either bank of the river. The deposit 
is of greatest thickness towards the fall, and thins entirely out at its southeastern extremity. 
In some places the lowest part of this deposit is of clay, which has been subsequently covered 
by gravel and sand, containing the freshwater shells. This proves the first condilion to have 
been that of a quiet lake, while subsequently a current, transporting pebbles and sand, passed 
over the same bed, leaving the coarse deposit. 

There is another indentation on the eastern bank of the Niagara, below the Whirlpool. 
This has been cited as a case where the small stream coming in, is insufficient to account for 
such an excavation.* It occurs at the junction of Bloody run and the river, and bears the 
strongest evidence of having been produced by the common agents, frost and water. The 
wearing action of the stream alone is probably insufficient to produce this short ravine, which 
extends a few rods back from the margin<pf the river bank ; but when we take into considera- 
tion the fact, that the water penetrates all the fissures of the rock, and then, during fall and 
winter, expands by freezing, we shall find means of explaining the mode of operation. At the 
falls, the recession is by the undermining and breaking down of the upper masses ; the action 
of frost is not to be taken into consideration, as the water, probably, never freezes in the fissure? 
behind the fall. Now I consider it as an established fact, that small streams, which freeze 
during winter, will excavate their beds more rapidly in proportion than large bodies of water 
tidiich never freeze. It appears to me that the indentation at Bloody run is not greater thfln 
might be expected to have taken place while the'fciain channel receded to its present position. 

Whatever facts and arguments may be advanced to prove the existence of phenomena indi- 
cating the former action of the sea in excavating the Niagara channel, and whatever objections 
may be advanced for or against other theories, I am fully convinced, from the facts presented, 
that the existence of the falls and the Niagara river, in their present position, is of very recent 
date geologically. 

We come now to consider the future recession of Niagara falls, and its consequences. 
This is a subject on which many speculation^* have been hazarded, but no one appears to 
have undertaken the calculation with a full knowledge of the geology of the district, or to have 
taken into account the many disturbing influences. At the present time, the cliff over which 
the water is precipitated* is nearly equally divided between thick-bedded limestone and soft 
disintegrating shale. It is by the action of the* sf ray froth the falling water upon the shale, 
undermining and leaving the limestone unsupported, which^ Calls down by Its own weight, • 
that the falls recede from their present position. Now if we believe the statements of those 
who have resided at the falls, the recession ha§ been about fifty yards within the last forty 
years ; but from all the data I have been able to obtain, this appears to be much loo great an 
estimate ; indeed, it is extremely questionable if the fall has receded as many feet within that 
time. The central portion of the Horseshoe fall recedes more rapidly than* any other part, 
for here the greatest force of the river is exerted* We know, likewise, from the testimony 


" J* Ana. Journal of Science, Vol. XXXV. No. 1. 
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of all residents at this phfce, that the American fall is becoming more curved in its outline, 
whereas formerly it was nearly in a straight line. The successive descent of large masses 
of limestone, and the still continued overhanging of the table rock, prove very conclusively 
the unremitting action of water and air upon the shale below. 

In the absence of established landmarks, we are compelled to leave the rate of recession 
unsettled for the present. The accompanying trigonometrical map of the falls will furnish 
the means of doing this, by the monuments which have been established, and which* may 
be considered as permanent points of reference for the future. 

Leaving out of view the time or rate of recession, we have sufficient data to establish with 
certainty the future changes which will supervene, allowing the recession to go on as it is now 
doing. The lower half of the rock at the cascade, or about eighty feet, is of soft shale, the 
limestone above being of equal thickness ; higher still is about sixty feet of thin-bedded 
limestone, forming the rapids. These different rocks arc represented in the section as 7, 8 
and 8', respectively. Now these beds dip tq the south at the rate of about twenty-five feet 
in the mile, and the declivity of the bed of the river is about fifteen feet in the mile from 
the falls to Lewiston. It follows, therefore, that as the falls recede, there will be a less 
amount of shale above water, owing to the dip ; and to this must be added the amount of 
declivity in the river bed, both together making forty feet. So that when the fall has receded 
one mile, the surface of the water will stand at /c, of section page 386, or a point in the shale 
half way between the present surface of the water and the bottom of the limestone. Gtfing 
on at this rate for another mile would take away from the fall forty feet more of the shale, so 
that the surface of thc t river would then stand at p, or the base of the limestone. 

The cataract would then have a solid wall of limestone to wear down, the river beneath 
protecting, in a great measure, the underlining action upon the shale. During this time, and 
at the end of the first mile, the falls would have arrived at the present site of the commence- 
ment of the rapids, and thus about sixty feet inore of limestone would be added to the height ; 
unless from its thin-bedded character it continued to recede faster, and thus remain a rapid. 
In this case, there would be a fall of one hundred and forty feet at the end of the first mile 
(i, k ) ; and one of one hundred feet (o, p) at the end of the second mile. 

At this period, then, we are to contemplate the cataract of Niagara as having receded two 
miles, the shale having disappeared beneath the river, and the cascade presenting a solid wall 
of limestone one hundred feet high, and a rapid of forty or fifty feet ( o , m) beyond. The 
recession will then go on very gradually ; and so soon as masses from this cliff have fallen 
down to fill up the river bed, as they inevitably will in a great measure, then the base will bo 
protected so effectually that little influence will be exerted by the force of the water. Even- 
tually, however, the cliff v#U be broken down, and huge fragments piled up below, until the 
cataract will be* nearly lost Amid them. This state of things will continue for a long time, 
the height gradually diminishing, till the river has cut ‘te way back for two miles further, 
when there will be no thick-bedded limestone above water, and the higher beds will form a 
rapid as before. 
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This point of meeting between the surface of the river below the fall and the top of the 
thick-bedded limestone, will be about one hundred feet lower than the top of the present 
cascade ; and as there will be forty feet of rapids in the thin-bedded limestone within a short 
space, as there now is, it follows that there will be added to the descent of the river beyond 
the rapids, one hundred feet more than at present, as the surface of the limestone has dipped 
to that amount. The whole fall in the river at that time, from Lake Erie to the point of 
junction between the limestone and water below the rapids (/*, o), will be about one hundred 
and sixty feet. The distance between this point and the outlet of Lake Erie is occupied by 
nearly uniform soft layers ; and after a partial wearing down of the limestone forming the 
rapids, the descent will be equally distributed over the whole extent of sixteen miles, giving 
a uniform declivity of about ten feet in the mile, or one-third less than the present declivity in 
the bed of the river from the Falls to Lewiston. From the nature of the bed of the river for 
sixteen miles below Lake Erie, it may be doubted whether this rapid descent along the whole 
distance would be continued ; for the stream, hajing no heavy blocks of rock to remove, would 
keep its channel clear with a far less declivity.; and should this prove the case here, we 
might still have a fall of a few fCet, at the outfet of Lake Erie, over the limestone succeeding 
the salt group. 

Whether such a fall would occur, depends on the ‘solution of the problem regarding the 
required declivity in the bed of the river below Lake Erie. Whichever way it may occur, it 
will make no material difference in the great result, which will be either a continuous rapid 
stream from Lake Erie to Lewiston, or a rapid stream with a low fall at the outlet of Erie. 
If present causes continue to operate as now, such will be the consummation of the grand 
cataract of Niagara. 

It is unnecessary here to follow on this recession ^gradually from the outlet of Lake Erie to 
the final drainage of a portion of its waters. The views which have been entertained of 
the sudden drainage of this or any of the upper* lakes, and a deluging of the country on the 
north and east are no longer considered as tenable by any one ; and even if Lake Erie could 
be drained suddenly, it would cause no deluge of any importance. If the whole lake were 
at once placed upon Lake Ontario, it’ would only elevate its surface by aboht one hundred 
and fifty feet, so that its extent would not exceed the limits of the ancient lake ridge, and the 
outlet would still be the valley of the St. Lawrence. 

Thus far the country supplying water to the upper lakes has been but little changed by the 
hand of cultivation ; the primeval forests still clothe the surface, and evaporation, to a great 
extent, is prevented. This cannot always remain so ; the advancing settlements will yet 
penetrate even to the wilderness bordering Lake Superior, and the opening of the surface to 
the influence of the sun’s rays will greatly diminish the supply of water flowing into its 
tributaries. These causes will sensibly fliminish the quantity passing dotf tf the natural out- 
let ; and the mighty Niagara is destined to be, at certain seasons, but a diminutive represen- 
tative of its former grandeur.* 
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But this event, though a certain result of existing causes, must still be inconceivably dis- 
tant ; and Niagara, for thousands of years, will continue to be the Thunder of Waters , whose 
magnificence no pen can describe, no pencil can express \ which to be appreciated must be 
seen in its vast tumultuous waves, as they sweep down the rapids and are hurled into the 
immense chasm below, and heard in its voice of thunder, which drowns all other voices, and 
reverberates in one perpetual roar of sound and echo. 


Note. — The quantity of water flowing down the Niagara river has been variously estimated by different observers. 

Mr. Dwight estimates the amount at 301,392,713 cubic feet per minute. 

Mr. Darby 37,878,400 “ “ 

• Mr. Pickens,.. 3,087,533 “ " 

Mr. Barrett, 19,500,000 “ “ 

The last estimate is from three different observations made at Black Rock during the high water of 1838 and 1839. 
The extremes of all the observations did not vary more than 20,000 feet jK*r minute. 

Mr. Barrett informs me that tho quantity of water taken out by the diflerent canals is ns follows : 

Erin canal, 30,000 cubic feet per minute. 

Welland canal,* 7000 cubic feet per minute. 

Illinois canal, from 5000 to 10,000 cubic feet per minute. 

In addition to this estimate, there is a considerable waste of water along these canals, which is not taken into the account. 
All these amounts arc small when compared with the groat body of water flowing into this channel, and we can scarcely 
suppose that this abstraction will proiTbco any appreciable difference in tho rate of recession • but there are other causes 
which will certainly produce an important diminution. 


• * * This amount will be greatly increased by the enlargement of this canal. 
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Trigonometrical Survey and Map of Niagara Falls . 

The accompanying map has been constructed from a very careful survey by Mr. Blackwell,* 
giving the present position and outline of both falls, and the river banks upon either side. 
Upon application to His Excellency Sir Charles Bagot, late Govcrnor-Geijeral of Canada, I 
was authorized to establish monuments upon the Canada shore, and was also kindly offered 
every other aid to promote the objects of the survey. These monuments, together with those in 
New-York, will enable future observers to ascertain the amount of recession during any given 
period. In places where the rock is exposed, copper bolts have been fixed, and in other places 
hewn stone monuments. The starting point for all these observations is a copper bolt fixed in 
the rock on the north side, near the edge of the American fall ; the trigonometrical point No. 
1, is thirty-nine feet four inches north, 80° east from this. These points are connected with 
T. P. No. 2, so that in the event of those nearest the cliff being undermined, the latter can be 
resorted to. The accompanying table of observations will serve to reconstruct the map so 


long as any of the points remain. 

The following are some of the elevations noted at the time of this survey : 

Height of American falls, October 4th, 1842, 167.70 feet.f 

Height of Canada or Horseshoe fall, 158.50 “ 

First terrace, height above top of fall at the point before mentioned, 14.75 “ 

(The surface of this terrace is uneven, with scattered fragments of limestone, 
appearing like the bed of a river.) 

Second terrace, 24.09 “ 

Third terrace, * 32 . 42 “ 

Fourth terrace, (the one containing shells), 39.79 “ 

This terrace slopes upward to the railroad, a height of 46.20 “ 

General level of Goat island, corresponding to that of the fourth terrace, 39.86 “ 

Top of highest terrace at whirlpool, 70.00 “ 

Base of this terrace, or level of the bank at the same place, 46.98 “ 

Shells were found in a fine clayey loam at the whirlpool, at an elevation of . . . 33.03 “ 

More abundant at 35.00 “ 

And continuing upward to 46.00 “ 


• This survey was made in the fall of 1842, though tho observations hod been principally made by Mr. Blackwell in 1841 ; but 
as no permanent monuments had been established, it was thought better to review the whole. Through the kindness of Mr. Fay, 
the residont engineer at Lockport, Mr. Gibson and Mr. *T. EVershed were directed to accompany me, and, together with Mr. 
Blackwell, to make the requisite observations and run the levels, all of which are shown upon the map. 

t This elevation is from the level of the water below the falls to the copper bolt near T. P. No. 1. The elevation varies from 
four to twenty feet with the elevation of* the water in the river below the falls. 
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It will be seen that the elevation of the point where these shells occur at the whirlpool cor- 
responds with Goat Island and the fourth terrace on the east bank of the river. This can 
leave no doubt that these points are portions of a once continuous deposit, and it is not im- 
probable that it may be traced still farther to the north. It will be recollected that the tooth 
of a mastodon, and shells of Cyclas and V alvata , were dug from the fourth terrace, eleven feet 
below the surface, or about four feet lower than those seen at the whirlpool, though these may 
have extended as low. In the terrace at the falls, these shells have not been found at an 
elevation so great by about six feet as at the whirlpool. 
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Conesus Lake. From a sketch by Mrs. Hill. 


CHAPTER XXL 


LAKES. 

Lakes of the district , their geological situation , etc.—Mevalion and depressidh of water in 
* the great lakes — Mean leifylh, breadth , elevation and area of the several great lakes — 
Elevation of the smaller lakes — Elevation of different points in the district from Lake 
Ontario sdtlthward . 

The physicaWeaturcs of the district have already been ajjuded to at the commencement of 
the volume ; the principal vallty of drainage is that of Lake Ontario, while the Susquehannah 
and the Allegany are the outlets of a part of the waters of the southern portion of t^e dis- 
trict. The north and south valleys, occupied by the Cayuga, Seneca, Crooked and Canan- 
daigua lakes, wilh*the lesser ones of Honeoyc, Canadice, Hemlock and Concsus, are distinr 
guishing feature’s of the district. These bodies of* water, though small when compared with 
the great lakes, are nevertheless of sufficient magnitude to claim our attention. They arc all 
situated in valleys»of erosion ; the rocky strata, with a slight dip to the soullt, appearing on 
both sides. One of the remarkable features of this chain of smaller lakes is, that the four 
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first named, with several on the east of them, unite in one general outlet, the Oswego river, 
and empty their waters into Lake Ontario. All these lakes, with the exception of the Cayuga, 
are situated on the south of the great Helderberg series of limestones, which extend westward 
from the Hudson rivef. The northern extremity of Cayuga lake valley is excavated in this 
limestone, and in the Onondaga salt group below. The greater part of thege excavations have 
been made in the rocks of the Hamilton group, the Portage group, and the- northern portion 
of the Chemung group. The sn^ll western lakes of this series do not extend so low as the 
Hamilton *group, as will be seen on reference to the Geological map of the district. • * 

These bodies of fresh water exert a very sensible influence upon the temperature of the 
surrounding country, and the ejects of frosts upon vegetation bordering them is not observed 
so soon by*many days as on the higher grounds. 

Cayuga lake 9 the most easterly of the chain, is nearly forty miles long, with an average 
breadth of more than two miles. Its greatest ascertained depth is 390 feet.* For several 
miles before reaching its northern extremity, this lake is quite shallow, the bottom being dis- 
tinctly visible; finally it is coined by aquati? plants, which* reach the siITface, and these 
are succeeded by marsh glasses. ThC marshes have been before alluded to, and from their 
immense extent are of great interest.* JThe mode of reclaiming these by dykes, and by re- 
moving the surplus watdf by aid of windmills* has been suggested in my annual reports, and 
it still appears to me practicable. Even during the warm summer months, there is almost 
constantly a sufficient breeze upon these lakes to move a windmill ; ancf after the first expense 
of draining the surp^jjs water from the higher grounds, it could be kept out by this method 
with little trouble or expense. 

Seneca lake , the second in order, is of about the same length and breadth 9s Cayuga. Its 
depth, however, is considerably greater, being fiv? hundred and thirty feet. It does not become 
shallow toward the northern end, as Cayuga lake. The outlet of this lake is evidently of more 
recent excavation than that of the lake valley: it turns to the eastward, and joins Cayuga lake 
near its northern extremity. It cuts its channel through the Corniferous limestone, and the 
limestones a«d marls of the gypseous formation below. 

The channels of both these lakes are very similar, and tfeeir valleys extend northward, 
joining the great valley of the Susquehannah. Their banks are mostly perpendicular clifis 
of shale and sandstone, for a height of ten to sixty feet ; and from this the country rises in a 
gentle slope to a height of several hundred feet. This is covered with forest in its native state, 
and when cultivated, forms some of the most%eautiful tracts. The surfaces indented with 
ravines, which become deeper on approaching the lake shCte, and open as deep gorges in 
its perpendicular cliffs on the margin. 

Crooked lake , is the third in the series. Che aboriginal name of this lake is Keuka . Its 
northern half consists of two branches, separated by a bluff of land, which*ises, at its southern 
extremity, more than three hundred feet above the lake. It appears to lie* in a deepened por- 
tion of a north and south valley, which northward joins the valley of Flint creek, and south- 
ward the Conhocton at.Bath. Its depth has been variously estimated; but from soundings 
made at several points, the average is pfobably less than two hundred, feet. Thcr outlet is 
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lateral, and of very modem origin ; emerging at Penn-Yan, and excavating a channel in the 
lower part of the Portage group, the whole of the Genesee slate, and about two hundred feet 
of the Hamilton group, it flows into Seneca lake at Dresden. The descent along this outlet 
is two Hundred and seventy-one feet. * 

Canandaigua' lake , the fourth in the series, occupies a position in the rocks of the 
Hamilton and Portage groups, extending northward almost to the Corniferous limestone. Its 
length is about fourteen miles, and it has a breadth of from one to two miles. Towards its 
northern end it is becoming shallow, and aquatic plants and grasses rise above the surface of 
the water. There is also an pensive marsh at its southern extremity. This is the iflost 
westerly lake that flows into the Oswego rivef. Its outlet is northward for several miles ; 
passing over the Corniferous limestone, ^nd then turning eastward, it excavates a channel 
through marl and gypsum beds of the Onondaga pjt group. 

The three lakes, Honeoye, Canadice and Hemlock, lie in deep # gorges in the rocks of the 
Portage group. The fleet opens northward into a beautiful valley, alo^f which the waters of 
its outlet flow. The outlets of the other two unite, and a£er« circuimus route join that of 
the Honeoye, which flows into the &enesee river. The length of the two largest of tfyese 
lakes is about six miles, and of Cana#oe Hboufthree mites. 

The Conesus lake , of which a sketch is presented at the headfc)f the chapter, is one. of 
the most beautiful sheets of^ater in the district. It is situ^id in rocks above the Hamilton 
group, and presents gently sloping banks to the watSrfs edge, covered with a fine forest of 
oak, hickory, etc., except where the hafld of induStry has l%pl*tod them with cultivated fields 
and meadows. Its lengtffis aflout nine miles, ^!th a width of one mile. Its depth does 
not ejfbeed sixty feet, find for the greater pspt is much less. Its outlet passes over rocks of 
the Hamilton group, the Marcellus^hale, the Corniferous and Onondaga 1 idle 8 tone. 

West of the Genesee valley, we find several small lakes in the higher rocks, and some gf 
them at great elevattons above the ocean. The princjpal are Silver, Java, Bear, Cassadaga 
and Chautauque lakes. These are not situated tn the well defined north and south valleys, 
like thosfl previously enumerated. Chautauque lake is the only one of any considerable mag- 
nitude. It i&beighteen miles long, and contains sixteen thousand acrtsv* 

All the last named lakes^with the exception of Silver lake, flow into tfhe Allegany, 
mingling their waters with the ocean in the Gulf of Mexico. 

Of the chain of ^reat lak#s, we have tatfiotice tw9as comirtg within the district: Lake 
Ontario being*tbe nonhem boundary, a*d Lake Erie, with the Niagara river, the jvejtera 
boundary. They form two of those great depressions in the immense basin of the St. Law- 
rence which are occupied by these seas of fresh water. The length of this baSfti o* valley, 
frpm the Gul£e£»St. Lawrence to near the sources of tfce Mississippi where it commences, is 
almost two thousand miles ; and the whole area has been estimated at npre thamfJVe hundred 
thousand square-miles, of which from eighty thouAInd to ninety thousand are eovered with 


water/ 


* The dfca o^this Talley, egf the eurftce ^the water* ar/Jjjfferently estin^tfl fy different indtaduale. ^ 
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The amount of fresh water contained in all these lakes has been estimated at ten thousand 
live hundred cubic miles, being more than half the fresh water on the surface of the whole 
globe. 

The basin of Lake Ontario is excavated*ln the Medina sandstone, the Grey sandstone, the 
Husdon river group of shales and sandstones, and towards its eastern extrepiity m the Trenton 
limestone. It appears probable, however, as stated by Mr. Vanuxem, that the Trenton lime- 
stone forms- the bed of this lake, its estimated general depth reaching to about the surface of 
that rock. On its southern side the Clinton and Niagara groups of rocks rise in a high escarp- 
ment, and the excavation from this point northward is doubt|gss due to the same cause which 
eroded that portion now occupied by the lake? 

The basin of Lake Erie is in like manner in th£ bottom of a deep valley of erosion ; and 
on its*eastern and southeastern side, at tl^distancc of four to eight miles, an escarpment of 
the higher rocks rises to aif elevation of from five bundled to eight hundred feet above the level 
of the Jake. It is qude evident that the strata, whose outcropping qjjges new appear on the 
southeast of Lake Ene, onc» e^nd^d much farther to the nftth and west ; and since there 
is ne evidence on the northern side of the lake of any sinking down of the strata, it would be 
an unnecessary supposition to bring*in any sffch agency to account for the existence of this 
valley. # 

*Thc CornifeTous limestonei^rms the northern margin of tHfe lake for many miles, and 
dipping southward, probably forays it^cd, a$ th%small dejD^h of the lallfe ajjpc&rs to indicate. 
Had the eroding agency reqpve* this lidtestone, tl*. §oft rocks of the Onondaga salt group 
coming beneath would allow of a deep cxdivation with muc# lcssepower than the. limestone 
above ; and if this had occured, Lake Erie wo\^d probably have beer* the deepest lake*)f the 
whole, while now it is the most sh^low, * • 

0 

m 

Elevation and depression gf Hie water oJJ,he Great Lakes . 

The fluctuating level of the water of these lakes has long excited attention, 9nd many 
speculations have bfpn "hazarded to account for the phenomenon. Tire Somewhat general 
belief, that th# periodical rise and fallen the water of these lakes occupy seven years, appears 
no,t to be founded upon authentic-observation. Sandbars and beaches, or the inlets to certain 
bays, are regarded as the laiifimarks ; Ifcd these being liable to Actuation ffdm accumulation or 
remjv^ it follows that no hypethesis found*! o» such observations can#bl of any value. 
Of this character were many of the *trly observations, where the harbors were; entefred 
with acertfin depth bf water, which at some subsequent period was found to have diminished. 
It is nevertheless true, that there aae important fluctuations in the lake lesr^Js, which arc 
# unconnected*viih % influence of winds. • 

The onl]prationafcexplanation of thesff changes yet offered, is that depending on The waste 
and supply of water. Erom the .immense surface exposed to the sun’s rays* it is plain that 
the amount of water g^porated is imm^s^ and if by^ny means this proress becomes re- 
tarded, the water is elevsRctl. Again,' ®the grealer^uantity oftnow falling clur^g certain 
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seasons has been considered a sufficient reason for explaining this increased elevation of th 
lakes. If after such a season, a summer follows when there is a small proportional degree of 
sunshine, the amount of evaporation being thus diminished, the lakes remain at a higher, point. 
These causes, though perhaps satisfactory, and without doubt true, at least to a certain extent, 
do not always appear sufficient to account for the fluctuations which have been noticed. 
Twenty-five and thirty years ago the beach of Lake Erie was a travelled highway beyond 
Buffalo, but at this time it would be quite impossible to travel along the same. 

Though the removal of beaches of sand and pebbles may in some degree have modified 
this line of coast, yet it is evident that the wat» now reaches several feet Jii&h upon rocky 
bluffs, which at that time were beyond thd^each of the waves. From4he united testimony 
of persons residing along the margins of all the lakes, and from other demonstrative proof, it 
appears, that for many years previous to*1838, all the lakes had been rising; th^t about this 
period they attained their maximum, and have since been subsiding. * 

Mr. Hiram Burton, who has rcsided*kt the qjoutli of Slippery-rock creek for twenty-three 
years, informed me, in 1840, that the water of Lake Erie was then four feet higher than when 
he came to that place ; that in 1838 jt was still higher, hi# had made no accurate measure- 
ments. This was estimated from the original position of a mill, which from the rise of water 
had become useless. Several other persons who reside along this* lake testify to the same 
facts ; and others, who travelled there many years since, agjie in stating that the road from 
Buffalo to Dunkirk was along the beach. 

I have no means for determining the tiifle or degree of the minimum depression of these 
lakes. Mr. Higgins, , topographer to the geological survey of Michigan, has given the rise of 
the lakes as five feet three inches from 1819 to 1838; he regards it as probable that the 
minimum period continues fora considerable length of time, while the maximum continues 
only for a single year. In the absence of authentic observations* we can only rely on the 
testimony before mentioned? This goes to ptove that the lakes were at a low stage for twenty 
years previous to 1819. * 

A single indj^idual has informed me, that about the year 1788 or 179Q, the lakes were 
nearly as high as in 1838 ; a$l we have everywhere sufficient evidence that the water of the 
lakes has, at some former period, been at a higher elevation than in 1838, an| that subse- 
quently it hag been lower for a long period, p^vious to its lastmscent. This evidence consists 
in raised beaches along the lake shore, which have been left by the receding water, and upon 
which trees have grown, and subsequently been undermined by the vc in the water. An 
example of this kind, and perhaps«the most satisfactory, is near Van Buren Harbor, on Lake 
„Erie. The water has encroached upon a line of beach, which borders a low ground, ^nd 
ckposefs a se#tiorPof the same, which is composed of pebblls and lake sand, presenting in all 
it$ characters arid'appeajjincc the prqpf of its origjjj. After its formation the water subsided, 
and it became Covered with trees, which the water afth# present Aimo im undermining. 
Numerous similar exampjes might be mentioned as occurring both on Lake Eric and Lake 
Ontario ; and after making all allowances for the fluctuating nature of the modern beaches, 
[Geol. 4th Djst.] 52 
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we have no other mode of explanation left than the one suggested. The existence of rocky cliffs 
along the lake shores is likewise evidence of the same fluctuating elevation in the waters. 

The annual fluctuations in the level t>f the lakes are doubtless due to the nature of the 
seasons, depending on the quantity of rain and snow and the amount of evaporation. But 
it is not so satisfactorily demonstrated that for a series of twenty years the quantity of rain 
and snow has increased, or that evaporation was lessened uniformly throughout this period.* 

The effect of winds in producing temporary elevations and -depressions of these lakes is 
very remarkable. A strong westerly wind will raise the water in the eastern end of Lake 
Erie several *fe.et in a few hours ; a muchiargcr quantityMs driven down the Niagara river, 
and* although sp rapid a stream below the falls, *Hie water frequently rises fifteen or twenty 
feet during a westerly wind. At the same time the water in the lalfe ^diminished at the 
western dx^remity, and a corresponding depression takes place. Th%pre valence of a strong 
easterly or *hortherly wind, in the same way, drives the water to the western and southern 
parts of the lake, and a much smaller quantity flows down the Niagara river during such a 
period. 'IJhe same effect tak$s place in a greater or less degree in all the lakes; the rising at 
one extremity^md sinking at tilt other, till the wind subsides, when it resumes its equilibrium, 
and in so doing presents a beautiful exhibition of fhe long swells which are observed in the 
ofcean after the subsidence of a high wind. 

The relative situation and fJc\ption of these large and small bodies of water, with the rivers 
and lakes of this and other parts of the State, have largely contributed to place New- York in 
her exalted commercial relations with the surrounding country. The valleys of the Hudson 
and the Mohawk have opened a passage through two ranges of mountains, by which the waters 
of Lake Erie are mingled with those of the Atlantic, affording by the artificial means an easy 
navigation from the one to the other. Again, the waters of the upper Hudson are turned into 
the Champlain canal, ofl its summit leve^ and mingle with the Atlantic in the Gulf of St. 
Lawrence instead of the Bay of New-York. The wateffe of the Tioga river are turned from 
their natural course, through the Chemung canal ; and insteaofrof flowing by the Susquehannah 
into the Chesapeake bay, now jsass by Seneca lake into Ontario, and thence into the Gulf of 
St. Lawrence. Far ta the westward again, by the Illinois cc^jal, the watefS of Lake Michi- 
gan are d^gtined to mingle with^the Mississippi. Man has here done much -to accomplish all 
these changes ; but before man began, nature had done more, and to her are we indebted for 
those facilities which no other portion of this or any other country eftjoys. 

r 

* I had collected gome facts to prove that the qyjper condition of the great lakes wa^ in some degreo at least, influenced by the 

elevations and depressions which have taken place alfcng the eastern ,pojrti<A of our continent, extending sometimes as far as 
ttege lakes. Other subjects, however, have so occupied my time, that nothing more than a crude hypothesis could be offered, 
and therefore the suhject is left for a future t^portunity. £ • 

In connexion with this subject, I have learned from tf?e early navigators of the Hudson river, that forty yeaft since, the influence 
of the tides was not felt at Albany ; t>ut since Jfcat per^ they have been gradually advanc^pg, so^hat at preserft the diffegAcs 
between high andblow water lb about twqrfee^ This is alleged to have improved the navigation at some distance below Albany, 
eo that what were formerly difficult pla %s to pass, now afford sufficient depth of water. This circumstance bears strongly upon 
the modem accumulation of eilt below Albany, which^ow obstructs the navigation at certain seasons. If from any circumstance 
the tide has been gradually advan&hg up the river, the point of deposit of these light materials,, being a^the meeting of the 
etream and tidal wave, would likewise take place at a higher point in the river. This is a subject of great interest, and as con 
nected with the evidence of a former ^fetter elevation of water in the Hudson river, is worthy of attention. 
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The following tables preseat the elevations, areas, etc. of the great lakes, and the elevations 
of the principal lakes in the district. 


Table of elevation, mean depth, length, breadth and area of the several collections of water 


in the Great St. Lawrence Basin* 
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Table of the mean length, breadth, depth, elevation and area of the Great Lakes and the 

River St. Lawrence.* 



Mean length. 


Mean depth. 

- a 

SlJ ' 

Jjf 

Si £ 

Area. 

Lake "Superior, 

Green Bay, Jl . 

Lake Michigan, 

Lake Huron, 

Lake St. Clair, 

Lake Erie, 

Lake Ontaqjp, 

* River St. Lawrence, 

Miles. 

400 

100* 

320 

240 

20 

240 

180 

Mile*. 

80 

20 

70 

80 

18 

40 

35 

.Feet. 

900 

500 

1,000 

1,000 

20 

84 

500 

20 

Feet. 

596 

578 

578 

578 

570 

565 

•232 

Square mile*. 

32.000 
2,000 

22.400 

20.400 

360 

9,600 

6,300 

940 

94.000 






It will be pergcived that there are some differences in the, two piMceding tables ; and not 
having the means of deciding the absolute truth, both are given. These are to be regarded 
as an approximation to the trntH rather than as absolutely correct. 


The following are the elevations of the principal lakes within the district. 



Ab<Jve Lake 
Ontario. 

AJjove tide 
water. 

V* ^ 

Cayuga lake, 

* Feet. 

156 

216 

487 • 

437 

1*060 • 

Feet. 

387 • 
447 

718 * 
668 
1,291 

Seneca lake,. .... 4 . 

Crookd. like, .... - - 

Cananaaigua lake, ... 

Chfutauque lafco, 

. i 


The elevation of the other lakes is not known with sufficient accuracy to give them.in this 
tjble. • 

The three following tables of el^ffions, from the paper of Prof. Henry before quoted, 
present three lines of sectjpn m a north and south direction across the dis,trjct. 


Repo#of DrfcouGHTON, State Geologist o^tichig|p. 
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Table of ascents and descents from Great Sodus Ray, on Lake Ontario , along Seneca lake 
and the route of the Chemung canal , to Newtoum on the Chemung or West Branch of the 
Susquehannah river . % 


ROUTE. 

Miles. 

Feet. 

Lake Ontario, at Great Sodus Bay, 




231 

T lynns, on the Erie canal, 


15 

Rises 170 

401 

Outlet of Seneca lake, near Geneva, 

12 

27 

Rises 46 

447 

A Ion o' the lake to its head, „ 

34 

G1 

Level, 

* 447 

Summit between the lake anti Chemung river, 

8 

60 

Rises 443 


The Chemung at Newtown, 


70 

1 Alls 53 

837 


Table of ascents and descents from Lake \ Ontario , along the valley of the Genesee river , to 
the mouth of Black creek in Allegany county , and thence to Glean (fit the Allegany 
river , along Oil and BlacJc creeks. 


ROUTE. 

♦ 

Miles. 

Feet. 

,, Mouth of Genesee river, 




231 

Erie canal at Rochester. jl 

-a.--. 

8 

Rises 

275 

506 

Squakie hill, *. 

20 

♦37 

Rises 

68 

574 

Gardeau flats, f 

* 6 

43 

Rises 

76 

650 

Head oflhe great falls,* Portage, 

8 

51 

Rises 

453 

1,103 

Month of Black creek*, 

16 

67 

Rises 

162 

1,265 

♦Summit level between Black and* Oil creeks, ^ 

10 1 

77 

Rises 

221 

1,486 

Olean on the Allegany, T. # 

• 

13 

00 

4 Falls 

78 

1,408 


Table of ascents and descents from the mouth of Oakgrr char creek on Lake Ontario , in 
nearly a direct lifts to Olean on the Allegany , by Ih* route of Batavia , the Tonawanda 
creek , Lime lake * and tliegialley of Ischua creek. • 


♦ ROUTI* 1 

Miles. || 

Lake Ontario, at the mouth of Oak-orchard creek, . j* 

Albion, on the Erie canal, ^ -A. ^ _ 


♦ * 

25 

3# 

54 

68 

• « 

93 -r 
< 

Tonawanda creek, at Batavia, . 

Attica, along Tonawanda creek,* . 

Dividing ridgp between Tonawandfrand Cattaraugus cteeks, 
Lime lake, . T , , , f __ * 

17 

11 

18 

14 

27 

M ! 

Olean point, oh # tho Allegany, along the^all||ipof*Ischua 
and Oil creeks, 

♦ • 

«=■■ ■ 1 = : ■■ ♦ 


Feet. 



231 

Rises* 275 

506 

♦Rises 77 ’ 

883 

Rises 57*1 

r 954 

S»sf ^ 426 

1,480 

Rises 143 

1,623 

Rills 214 

1,469 

• 



* This wmrait is a marsh, the discharged waters or which find the level of ocean in the Gulf of St Lawrence and tho 
Gulf of Mexico. 






414 


GEOLOGY OF THE FOURTH DISTRICT. 


CHAPTER iXXII. 

* # 

♦ * 

Local Geology and Economical Products of the Counties comprising the Fourth 

Geological District. 

[The details of this chapter have botn chiefly extracted from the Annual Reports of the District.] 

♦ 

WAYNE BOUNTY.* 

The rocks of this county consist of the Medina sandston^ Clinton group, Niagara group, 
and the Onondaga salt group, ranging in nearly an cast and west direction throughout the 
county. In the eastern part of th$ county the Medina sandstone forms but a narrow belf 
along the lake, but gradually expands towards die west. The other groups follow in succes- 
sion. The best lines of exposure are from the Wolcott furnace southward along the creek; 
at Whiting’s mill, about three miles further east ; at Sodus bay, and ih Ontario. TheXlin- 
ton group presents some interesting features in*this county "which have notbcqi observed far- 
ther eastward ; and the geologist will find file Wolcott ore-bed, the creek at Wolcott’s furnace, 
Whiting’s mill, the former Shaker settlement, and the town of Ontario, interesting localities 
of these rocks, their laterals and fossils. 

South of the Ridge ro^d-Hhc cffui^try is occupied by numerous long, narrow and parallel 
ridges, rising from twenty-five to thirty-five feet above the general level, «end having uniformly 
a north and south direction. TCJie ridges are composed of sant^and gra#l. 

They extend rggularly as far nor^i as the Ridge road, where they all terminate. This 
was observe# particularly in the towns of Sodus, Williamson, and Ontario. We saw no 
instance in which these ridges cross the tyidge road.t On the old Sodus road wc travel north- 
ward, for aboiff a milft,d>siween two of^thesc parasol rid^s, ^rhich are here quite as high as 
afiy in the^county, tidien, upon descending % little towards the flat country, they terminate, 
and here a cortfini^tion o? the lake ridge ^connects the pdfnts of these ridges or hills. This 
place is about half a mile south of €rriffitlfs taven^ in the town of Sodus. ( from this point 
to the lake, the cqjintflf is a gradually desccnfllffg plain. 

— ft — * = A ft 

♦ ft - 

# Thcs details of this county aro principally from the Report of the late Dr. G. W. Boyd. (Ar.n. Rep. of the District for 1838) 

fThis circumstance referred to particnlnrty, because the fact is important in considering the origin of the lak c ri4g*> 
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The ridges about Clyde, and generally m the town of Galen, north of the canal, are nume- 
rous, long, narrow, low, and have a north and south direction. 

Ridges in Lyons are also long, narrow, and low ; both sides and top arc cultivated. 

The only exceptions to the northerly direction of the ridges were noticed in the town of 
Walworth, near Walworth .corners, where there are two or three east and west ridges, upon 
one of which the village is situated. These form the highest land in this part of the county, 
between lake Ontario and the Erie canal. Also, in the town of Macedon, between the centre 
and the Erie canal, thb country isfcrolven, and the hills irregular. 

The lake shore in Wayne county is generally bold, and composed of a bank greatly vary- 
ing in height. About the mouth of Salmon creek it is ten feet high ; at.Pultncyvillc, in the 
town of Williamson, about cigfft feet ; at Sodu^ Point, from eighty to one hundred feet. 
The bank is composed of^sand and gravel, witti occasional layers oflfclay.* Generally a beach 
of some width runs along the sfcorc, varying from fine to coarse gravel, according to the state 
and direction of the winds ; it is sometimes entirely swgpt away by the excited waves of the 
lake. 

* * 

In Wayne county, the Erie canal is carried along the valley of the Clyde, from both sides 
of which the country takes a very gradual rise. Canandaigua, Crooked, Seneca, and Cayuga 
*lakes discharge their waters northwardly into the stream which tra^prscs this valley* The 
stream is known first as Mud crcdk, until joined by fte Canandaigua outlet, when it becomes 
Clyde river, and so continues eastward as far as Montezuma, where it receives through the 
Seneca outlet the waters of Crooked, Senjcca, and Cayugat kkes, and then continuing cast 
through Cayuga into Onoftdaga, joins the outlet of Oneida lake, with which it forms the Os- 
wego river. The latter finally empties all the waters of the Clyde and Oneida valleys, in- 
cluding fifteen |akcs, into Lake Ontario. 

It was suggested to me by Col. Elias Cook, of Soakis Point, that at a former period, and 
perhaps previous, to the formation fit the Cayfiga marshes, the Seneca river discharged a 
part or the whole of its waters northwardly throughffrthe towns of*Butlcr and Wolcott in 
Wayne county, along the Wolcott creek* into Port hay oa Lake? Ontario. An examination of 
the country renders this opinion very probable. The rnarsh extfci^s p^jst Crusoe lake, which 
is immediately north of the island of the same name, into the town of Butler, to within a 
short distance of Wolcott creek. Also, by ‘the surveys of Col. ©ook, it £ppcars tl^vt the 
rock in Wolcott creek at Marble’s quarry (lftt 165 in Butler), is only one foot above the lsvel 
of the Montezuma marshes. This is a distance of abo®t si* inftoft and the excavations would 
be through sand and gravel. The extensive water-worn^ surfaj^ of rock in the creek at Mar- 
ble’s quarry, indicates the passafe ef^much larger Hbdy of water than is now transmittocl 
through this channel. At the village of Wolcott, we also notice a^rge gorgo^&r gulf, pro- 
duced by the current of a great body of water along the cour&te*of the present stream. The 
creek at present falls over the eastern part of this gulfl and ifpon no occasion of freshet in 
the present stream, does the waler extdhd to the other sffcle of*tlft gulf. 

* * m - m. 

W jjj 5 k w 

* * Its proper name is Mill creek. 
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GEOLOGY OF THE FOUBTH DISTRICT. 


Marshes and Swamps . 

The Cayuga marshes occupy a part of the town qf Savannah, surrounding both sides of 
Crusoe island, and extend beyond Crufcoe lakdinto the south part of Butler. These marshes 
contain a deposit of calcareous marl, apparently equal in extent \o that of the marshes. The 
Erie canal is cut jhrpugh them for several miles, and penetrates the marl to the depth of five 
or six feet. This marl contains abundance of frcshwate^shells. • 

One mile west of Newark, bed of shell marl appears in the banks of the Erie canal. It 
is whitish, and contains shells similar to the preceding. The depth of this bed is unknown, 
but it is probably small. It extends about one mile along the course of the canal. 

In the south part of town of Williamson* at Cooper’s swairtp, is a thin bed of whitish 
marl, containing sffells similar to the preceding. 

The calcareous mad above mentioned consists principally of carbonate of lime, with a lit- 
tle vegetable matter, and is in an earthy or friable state, perfectly adapted to employment as a 
manure. We are n 3 t awarf, however, that it is at present applied to any useful purpose ; but 
vve conceive that it is equal in value to our western planter, and may be a better application 
to sortie lands. We woulcf Suggest to thg intelligent farmers in the vicinity of the Cayuga 
marshes, who may penetrate this mar ldm the course* of ditching, to make a comparative trial 
of this article with the neighboring plaster. 

A cranberry swamp was nytiped at ^he head of Port bay, about th»ee miles in length and 
one and a hall in breadth ; ^ltdhakes, is m^abfe, and at times an*acre or more has become 
detached and floated iuto the water* A 

Boulders. m 

* 

Primitive boulders arc noticed in abundance in Wafhe county, but they do not occur of a 
large size ; they seldom exceed halfca ton in weight. Some of them could be distinguished 
as jof similar characters *r*>cks iu the northern counties of the State ; and among all the er- 
ratic masses which ha^e**noticcd, none were considered to be of southern origin. A great 
variety of primitive boulder* occur in and about the village of Clyde ; also in the town of 
Bu%r. 

* 

Soil . 

■* , 

h South of the ridge the soil consists of a sandy loam, lightest, as the farmers say, on the 
west side of hills, aachitrongcst 411# best on the cafefcpm sides. This may be owing partljrto 
■exposure, and to the cwcumstance that the western sides ot hills arc frequently bared of snow 
by the westerl/ winds of lifter. • Beach, maple and b^ss-wood generally 'prevail on the east 
sides of hills, and hemlock*on the^est. North of the ridge, the surface is decidedly more 
sandy ; yet in Wolcott aiff «thcr foWns iitethc south part^pf the county, the soil is generally 
productive, and the crops are gbod : it i?a fjtain^rowing country. 



WAYNE COUNT?'. 
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Mii'j'rml and other waters. * 

* 

The springs in this county arise chiefly front limestones, oj from sha^s and marls, which 
contain a proportion of lime ; &f course they are moreen' Jess impregnated with calcareous 
matter. Along the lake, however, the sandstone range furnishes springs of a pure and # soft 

water. * * 

* * 

Sifipfnir Springs. 

m ♦ 

Several sulphur springs arise in Brown’s ill jiond, aTxmt one and a yules s^uth *of 
Newark. The water tunning from this pond deposit# sulyjpfc, and sillphurtfted watcr'i *sWts 
• from iho bank at the roa3 opposite the dam, and forfhS a whitish diposy. When the water 
In this pond bedoftics low, tj^c small fish©tf*Vvhich it contacts arc sometimes founfl deat^ floating 
on the surface. No other caulte than #ie propci tics of tli* swlphurou#fcpriifgs has been as- 
signed for this fact. 

On Salmon creek, rifcar tlie forg*. iif Sofths, a weak swlphjprou spring rises from the red 
sandstone, and forms a reddish deposit. On?o«n*vo sulphur ipringj*aljg) occur in and near 
Palmynu # At Jenkfris^ hill, in ihfc villa^b of Clyde, there te#w r eak nnneraj, spring, proha- 
bly of ^fcjbhurous **ufcure. Wifli tl^ except ioy ofc tluft on Salmon ci#ek, afl lLe.se springs 
*occUr in gypseous rocks. About half a in ig| northeast of Marion Cj^fitre, a sulphur spring 
rises from flic bjtumilTous ^mcslonc. *This placy is fpsorted'lo by Residents of the vicinity, 
and occasional visiters. * 

* * « 

Salt Springs. 

Tli# old Galtiij^salt works a m situjtcd*on lot No. f»4 in the to#n of Savannah, immediately 
oit the western edge of the^Cayuga- marsljcs*. Xb e spring is large, 3pd is indeed (pule, a 
pond of perhaps ttVcnty feet in diameter. ir^mtfac^red about twenty-five yeais 

since, when the country was new an^but thinly spiled. * 9 

One m* two salt springs formerly appeared in the crook, * short dfyqjpce |^#ow Wolcott fur- 
nace; they are now neglected and filled \yth fresh dialer. These #)|£in£s gyere worked in 
1815, and furnished a rtddish sftlt. They rise from th#*cd s salt spring 
prises from the red sandstone upon auuj^ll cre^k cm in# Bo4u#ba$ noar the^oint. 

Two miles east of J^dfckvillc, 5rio» canal, luring was made^fSr salt. There was 

originally a spring at this spot, at*f salt was manuf^lflisred to a ^hafi^paent. 


Deep boring for&alt Water qt tyydc. 


• * m **§}**.*• ^ 

R32, a company bored no of 40(^fctin the* lUngcd ialc vicinity o# Clyde 

3t sclggted had no indicdflons of a saltrup or ytljgr fhincral charactci^fcind tjierc was no 


* In 1832 

The spot sclggted had no indications of a salTrup or ytljgi 
spring ; the borin^was comtifcTicecf in the JJ|L*seou*, ^Salt water w*is obtained in 

small quantity, but quite staging. A square wooden tube now projects scveraPfeet the s£< 
[Geol. 4lh D/st.] 03 


aot 
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GEOLOGY OF TtlE* FOURTH DISTRICT. 


where tin; lu>ri 1 1 was made, but at present the \vat('r does not rise to the surface. (iypMim 
was (mind at the depth ol twenty-five feel,*lvli^h refill intied at intervals lor 100 fret ; below 
this \v;i^ toiind sandstone, and occasional liauj, layers ol rock — towaids the last, so haul that 
the dull named, only an nidi per diefh. Vhey passyd thiougl*a fissure at 100 iret. Salt or 
braekuh water appealed at J70 fret. The lowest locks were sandston^ and slates. Inllam- 
mahfe air was (li^charged timing the boring, and’also subsequently. At* the time ol our visit, 
on shaking the wooden tube, a pmiglmg noise heai d below ; and then upon passing 

down a burning paper, an explosion look place ji} the tube. i\o decided odor could be distin- 
guished. l)oubt|fss tins mlhunmablo air was caiburetted hvdiogen r as it lias been ft e<picntly 
noticed in the A^ajffctcin States in simila^borings for salt. Messrs. ivec.se and Stowe were of 
the i uinpany who made the seal (fi, and Ironn them we received the pieceding account of flic 
work; the former gentleman presented us with jjbe only sample he then, jxissessed of tho 
rocks pobetrated dugyjg this boring, and whit li was extracted Jruft the depth oi ddb fed. 


Clay, suitable for' the manufacture of brick, occijrs abundantly along the line of the canal, 
and in ImiilndJbcds^t several pointy near and no#h of the ffidge. * wjw S jm 


fa![/]>Sl'ous Mart. 

v|« * 

Plaster marl plie local name) occurs at many points on the Erie canal, and extends south 
into the adjoining county of Ontario. It generally appears as a soft slaty rock, or as ay in- 
durated marl, of an ash gre^y and sometimes a groehis^ color. It is the gangue of the gyp- 
sum or plaster, m this, as well as in the ncighhoiing counties.' This mail generally contains 
an a]>])reuable proportion ol lime, akhoiu^b in some instances iMs cntiiely nigilinceous. Al- 
though of the nature of solid fock vvMfcn liffet Extracted, upon exposure to tlie air it slackens and 
crumbles down in a short tiific. ^tVo aie'tfot aware that it is used as a manure, but without 
doubt to sandy Soils it# ntlthtion wbuM he very piofitahlc, perhaps as much so as the plaster 
whioh it ailbrif#; hiagMurh as soils purely sandy requiie clay as well as lime to give them a 
proper ( hauflrfer of competition. 

IN car Clyde, flie^p.stuuis nift^ & of if daik jfhey color, slijjy structure, and contains 
marine fossils, jpnoiig w^ic^are prttioeene, Tiifbbrte#, dflkt a variety ■of shells. 

At Lot kvillP, ono-jmne ca^t of jNew^frll^ if Recurs, grccnllh, reddish, an^J variegated, in the 
banks of the < anal, and in various excavation#, especially at a race-way from Price’s null. 
At the latter jil.icft^ examined cyuljcollectcd tli* marl. r l4ie greenish variety is amorphous, 
and captains gypsum in incgular or q^rimaa crystals. Si effervesces witlf acids. Another 
vaii^ly is slaty, grey or ff^h color, jofl,^1teq^trajcd4)y nuftfcijpus very thin seanunof gypsum, 
and does not ellervescc with acjjls^ H appeaft to he entircjy^affeillaccous, ^lacITensr upon ex- 
pos me to air and moisture, and. ftuinlflcs toigffe&ry e&ithy powder.’ & * 



WAYNE C OUNT 


Itn» AriiilLu rous Iron. 


About out* mile oust of 1 (u k\ die, bog imn occurs, aoveiing about an acre ; it ^s m huge 
solid masses near the suiiwe, and is lreipienUy turned up h\' llie plough. * 

‘ A stratum or bed of argillaceous oxide of tJTm extend# 1 lirtmi* Ii W ay n© euWnt v, parallel to 
and at the distance of al^put two miJes IroUfolhe lake. Iurnace> lor the p’diution ol this ore 
hu\e been constructed in the towns ol Wolcott, temdus and Ontario. It lias h£rn ground lor 
paml, and hence receives the name vi' paint ore. It belongs to the laifnylnt \ai lel^-of mi- 
neralogists. It is always aeeompanied by greenish argillaceous shales and thin layers of jiell 
limestone, and the ore itself seems to bC'eompused elnelly ofyiuai me n^rlls ariH otlj^r itfssils, 
similar to those in tin* shales and limestones above and below. * * 

'The argiljareous orej^ahes a hard, brittle iron. W hen melted without apy llu\, it i» too 
sharp, i. #. thc^ci inlcr ft equally as fluid aflthc iron, from which it clou* jjnt^separate, hut will 
sometimes run to ftiM^id^ th^ mould. ^ The melted mass is too thin, aim iheichw it is ne- 
cessary to mix loam with tl ignore. - At the Wolcott* furnace, Mr. iirndnrk uses one part, of 
sandy loam to two paits of ore^li'pon which tile cinder separates, and perfect mshiigs are pro- 
duced? Mixed rock ore," or v |pagnetic oxide fiouiA'unuila" m equal pails* and also in 

tin 4 proportion of t$#>p#fts of argillaceous to on# of magneto or©, a solter au4 bettor non is 
produced*'* * j . * * 

The argiljpeeyus oxid#Yeomres^a high heat/tor melting, au^eonsumes^une-tliird more ( bar- 
coal than the luirder ores. There U* always produced considerable cailmret. of iron in thin 
bri^jit scales orjeaveif, vxac^fy rcsgfdhlmg plumbago j e liaxe also^eon lies substance formed 
fw»m the magn^tm ores ol mm at a high Iwrif. & <v * 

When casting plough irons, they run them ujyon a hanfrnrr (which is n piece of cold 
iron), so that for two niches on j^je edge, whiqh is liable to wear, tb^ cast mgs ary hardened 
like steed. The/dleet is, to change the usual* granular textile of tin 1 oaslmg into one that is 
lamellar, like bismuth. This^differcnco is perceptible, *aud tfic line ei demure^ ion is also 
very evident when ^)ie casting is, broken. , 

Ontario furnace is situated upc^i Hear cieek, about two mil 0,3 north of the ridge. The rtf- * 
gillaccoift -iron ore* I* extracted 111 two places in lb© iiniacdi.lfto virinity^of ..the luimue; k 
is a continuation of the* smite fttratufti th.tt*is explored m*tlie luwifi^of Sjpdifs and W r oleott. 
Tint layer of iron or©- isk sUuatigjfl about (ilj^ feet above the surface of l^ike Ontario. Solid 
ore occurs about Uu’oc feet thick, agd to a )jreatej exlent tj^ixeii^v ith^eek it is < lean, of a 
bright red' cdor, exhibits its fossils very distinctly, and its ( harm tors ;*re y nei.dly simi- 
lar to dluwe of the AYolcoit ore. It is saiftto yield lioin Xi to do. jj»n* c«ml ol metallic 
iron. r riie irfln which it fortns is brittle, and is typplnyed lor large ca^ing^f as potash kettles, 
ploughshare*, etc. Bog ore improves J'he jl>\k is <piari md anti deli i*r&l at the furnace 
for ?s p. 5# per toil. There \^id* fori^erljl inanuhudui^d ;it tins liii nar n U00 tons of lfl^n p<y 
annum. This was lirst^ig during war, eamSd to Aubuuf, and ground for paint, 

of which fl is said to form*#, flood aiticle fcytb tfiC addition jjd icd lead. 
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Quitklime . 


The Niagara lijncstone rtins in aq^ast and west direction across Wayne county, through the 
towns of Butler, Roso* die lower part 1 of Sod us 1 , Marion and Walworth, upon which are situ- 
ated a line of ifiln.^ whicji furnish lin ample Supply of lime of an excellent quality. The 
limestone is frequently of a dark Color, and contfuns bitamcn, whi^h is, however, expelled 
in the jfroffcss^bf burning, and a white lintp’is produced. 

* 


^ HydraulifoL t?iie . 




One mile solt^of Newaifi : there occurs ajgrcy sandy limestone of a slaty structure, which 
rcsefnblOs the hydraulic limestone of Onondaga cotonty. Also, in thejfouth part of Williamson 
there appears a sl^j, siliceous limestone, similar tot and in the sai#e rifhgc with thofthydraulic 
limestone of Monroe county. The Williamson' ro^ks are jy^nmM-ia^Jy filmier the Niagara 
limestone mentioned m^ler the head of Building stones, while tfcflse near Newark are above it, 
and also superior to dm gypsum. A Symlar jocjt occurs af J^er/fck’s mill on Van Awken’s 
creek, in lift town of Iiose. * 


# 

Firestones. 

* 4 n 

, Limestone, containing abundance of shells and other f«Rsift6»)^s, is generally employed 
in this county lor hearth stones, ;in<f in otffer situations exjpewed to Trequont flanges of tem- 
perature. Such fttoiTe occurs at Mcrridk's hull, ip the krwfc of t^ose ;* in town of Sq^lus, 
south of the ridge, and in" other part? of th# 1 cSuhty, "in the range of shaft) Crider the Nm- 
gara limestone. ^ *“ 

The range of sandstone iiffyliis county is narrow, not exceeding two miles in width, and lies 
fmincdiaftdy along the lake «l$r<*'. Tt Jbef'not appear to be -used for architectural purposes; 
indeed, it isHoo soft, rffaly and argillhccotts, except in the \p\viu<lf Wolcott, whcreHhe upper 
ky ers are hard, siliceous, and occasionally pass into conglomerate qr pipddingstonc. These 
uhper layers have bypn quarried and -ustul in the construction of furnaces, as at Wolcott. At 
tnc forge on the saQdstorte contains abundance of the Fucoides HarldVii.- 

The sandstone^# Beard’s creek and "Little Red' erect, in tfie toWrfof Wolcott, endure live 
action of heat s^ffrftc^tJy vvdl to answer for s*de atones of^yrnacct^ ahd they are cttfplftycd 
for that purpose at Wolcot^f V$ien exposed to a red hgat, and bcyom^tfigt, "they not ex- 
pand ; + on the*corftrary, tltoy appear to contract^ so that when used for the hearth, the temp 
stone (which is 1 i k owiilre key stone of an arch) lias sometimes fallen out.# * 

At the \Wr^tVurnflBe, at presept, theyflusc *md approve of*the Oswego Stone, viz. the 
red sandstone ol Oswego' fqjjls, wliicli a part ^(fthtvsamc formation as this in Wayne. The 
Oswego stone expand^ upon btingjiealed, aiuj is tfterc|pre wcj^ adapted for* hearth clones. 

At the. glass-Jjpousc in £lyde, they l;ave cmploygtt the Havcrsflfew sandst&i* ; but they now 
use, in preference, the s^Jlle fruiq^Pferry^polis, Pcim., and froiri*Viienn£, Ontario ctointy. 
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Hu tiding Stones. 

The range of limestone that we lia»fc referred to under the head of Quirklime, passes through 
this ('on n t y about midway between Lake Ontano and the l*hie C'ana 1 , in an east and west di- 
rection, having a width of from two to three miles. Many favorable MtuatiOns occur for tin' 
extraction of building stone of an excelleht and durable naluie.' 'Tins nick varies in color 
lrom light to dark blue, is of a gramf&r texture, sandy, and emits a bituminous odor on 
percussion. It occurs in layers, of from one to three feet m thukness, lmving a lion /a ntal 
position, and. an elevated and dry situation. 

Uttoe's or Miner’s (juarrv, lot 1 32 in Rose, is on 1 ho head waters of Sheldon’s crock. The 
rock occurs in extensive layers, two or three feet thick, of a d^k -hhie color, granuJnt fixture, 
aj#f highly hitumiynus. This (juarry has furnished an approved stone, which was employed 
m the locks of the I'ki e can ah at Clyde. * ^ 

Henderson’s quarry* lot 1 II in Butler, afloi^Js large blocks of a hmldmg stone, sinrlar in 
all respects to that laft mentioi^d^ 

Roe’s quarry, in Butler, furnishes, a dark coinpacPlintefilone, .which is hitummoiis. It is 
employed in building and^Iso for the manufacture of lime, of vrlin h it affords an article of 
excellent qutfTit^, fa?a fhaifiicsian limestone, and contains only a few fossil’s, among which 
xvc^cogifcs^^’^mJJb. * ft ** si 

& coiwpthjt sfkdl linjBestQne, which occurs nctyr the Sinkers’ milk Sodus, is quarried as a 
marble, and used for ornamental purposes. 

Gypsum . 

„ Tlie range of gyjpscons rocks extends on both sides of the Kru^. canal, along the southern 
part of* Wayne coflmy, hut generally lies t^o low for profitable exploration. At Clyde, gypsum 
is foundjj^^ells’ at the depth of twenty-five fei t. in wells at Lyons it lias been found at 
forty feet, j»nd also in Palmyra? at about lhb same deptli. *** 

About twtf miles west of Nevvaik are two lulls, f&iu which gypsunys quarried. At tins 
locality it is mostly*Iuiiidlar, transparent, and receives the l^afnanif of idrfglass pi,is!ei t 
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MONROE COUNTRY. 

« 

« 

Tim io< ks of this bounty arc the same as those iir Wayne ^county. The Niagara group, 
however, b incomes hotter developed, and its fossi]s»niorc numerous,, The Medina sandstone 
expands to a greater width, bordcimg the lake shored The Clinton group perceptibly dimi- 
nishes in thickness, and its most prominent fossil, the Prutamerus ohldm*us , disappears 
before leav mg this county. The Onondaga salt group seems even hotter developed than in 
Wayne county, and its numerous beds of gypsum are more extensively exposed. The course 
o iheAvtyyasce ri^fcr affords tli^ best section of these rocks, and is quite sufficient to give one 
an idea of the position and nature of the strata without visiting any other glace. ^ 

Surface of the Country , Streams, # 

% 

The general elevation of the motile® part of tl|j£ copmV il about thrrtc hundred or three 
bundled and fifty feet abo^ Laky Ontario. All Unit portrofr rtf the county south of the canal 
maintains about this elevatjon, if wc except the drift, lulls, wlpcfi^ine' to^lie hiight fyom 
fifty to one hundred feet. On t^ie north of^tl^p*. canal the surface GfeclitiQ? gradually, ft 'and 
almost imperceptibly, le lake shore ; or* tfie cast side of the Geneve bcin^ittiore mffevfcn 
than on 1 1n* west. In flic northern part of the county, particularly* north of the Ridge road, 
the surface is jjpcmikably even. We here find scarcely Sn ilndula\ioi? of depression disturb- 
ing the uniformity, except the channels of the present streams. 

Mast of the Genesee, partieiflaily in the vicinity of the Irondcqu<fll efeok and bay, the 
country is very much l^roken into deep ravines and high ridges. The ridges are com* 
posed chiefly of fine sand, oy sajjdy loam, With strata of ]»ebbles rtp Moulders near the 
boitoni. Most of the boulders in thesp lulls are from the rocks in the vicinity, tlvgse of the 
j > i motive roeks b«*ig comparatively few in number. In this apd some other ^pccts, the 
dii ft along t he I iu»ndo<m^)il differs fronts that of any oilier part of the county. *. There have 
hern \,m au*ui»ulutf&^ of diluvial matter about the head of lrondequqj,l bay, and along its 
shores. It ajgfta+s as if at one time llusjiad been a great water-course, and that some hiun- 
ilatmn of '-and, Slaved, etc. liafl filled It. up, and changed the direetyon of the stream.* *The 
sand of tlie-e lulls is *ftraftlicd, and the strata often curved, or inclined at different angles. 
The banks of the L^y afphigh, with deep ravines scooped out by the action of the smaller 
«tieams. * # m 

T he hrtfl of tlir Irondeotfbll at IVn field, is much lower than the* bed of the Gciicsqje at Ro-' 
Chester and farther soutm From cUmnfing the surface rtf the country, thus seems the most 
iialmal ionise of ’flu; Genesee, and £ may at one time have flowed in this channel. The 
Mom limit is now a snmll stream, pursuing its course in a deep valley of deniTdation^ show* 
mg that 'nine more powerful agent was iorincrfy active in this qillrlcr. 



MOV mi; rorNTY. 


Farther south and distant from tho sin- mis, tin ouch iho towns of lYntiidd, lVrunten, Mc.- 
don, ole*., t ho di'tl lulls ai(‘ of moderate elevation, gmm: a urnlle undulating appeal anee t. 
till' country. In the smith p.ut ol 1*01 1 niton the ^nrlai r is \ny iiiegulir, tin' hdh r i ; ; t • 
from filtv to uni' in i ml r t < ’ •'loot above tin* genei.u lend. These aie composed n! <«rau •[ and 
hardpan, and tin' gcneial character ol the so^l is yraveliy. Sinn- ol the lulls are s,md\, -up. 
polling^ growth of shflil) oalvs au^l w hortlcberry ? 1 iio soil, however, is .said to he good when 
reclaimed. West of the (ieneseh, few -tills i>e to a gieatcr hoi^lit than thiity oi ( oi t \ h , t. 
All those ill tins part of the county rest upon the g\psemis huniation, and mane ol them 
are formed by the destruction of the upjier poll ions of these i . 

Most ol tin' streams afford eligible mill seats, aud it nfeto iheMatei power furnished hv tiie 
(icnesee that Rochester owes niMch oFher prosperity. The ureal a^efji^ul.iyon ot water 
power at that plai e, ifhpends on ihe geological struetun* ol tin' eountiy. Had all tfle stiata 
been of equal haidnesj^lhe gland and beautiful suei'ession of falls and inputs would not ha\e 
bi'en prodin ed, are of them n iinifonn, ia])id curicnt Jo the lake. 

The Mounlail^Wgfe, “ limcftjpi e ridge,” so-called, ‘becomes will defined a few miles 

west of Rochester, ITe4c it3f elci^on is onlyTifteCi\,6"j’ twenty feel, but it giartiiaf/y liscs 
towards the west, and at Jljic wcstfcl^ linflf of the coiinly'is /oily ur filly fer t above ih4 lc\cl of 
the country on^Jie north* Tin# ridge or leriuce dues not puisne a difeet line, hut is tortuous 
and irregular ft? ft* bourse. - *“ 

Jn man/pIiicqS tfe find swamps or marshos jntli large ^ruitnu lull otv s of partially decom- 
posed vegetable hialter, thougli'nomf of jt Ims vet boT'ome peat, The subslain o is usually 
termed “muck,” and isJm|J P fifsaine places as maimit*. Th<uo«ute so vend o£ihesr ‘■wvanqft 
along the lakotfshoSte, «yncr£ ftittnense quantifies of mu< k” are deposited, ( )?h«is rin the 
south side of llic rfflge rc).id,*bvlnbit finely coninrbm]ed vegetable matter, with tumks < > f tiers, 
deposited, often to t^e fjeplh of several feet, Tlu lJV trees Ciowmg m these stamps aie i nm- 
monly Ijlaek-asli^tainargek, and cedar, in the* southern paid id the comity aie sevnal sw.iuips 
of this charactei^wTirre jhe vegetable matter eoveis a deposit ot shell mail — both .-iib-tam e- 
of great valyo as niatfurcs. 

r 

Lake Sim/c. 

r Kio. lake shore of this county is for the most part low, tlufland gradually il.-elimn" to 
the Iqyel of the water. The action of the waves* together with the n e, li.iye ruiM d hr .« hCs, 
which in many places protect the land Jrom inundation during high winds, fu tliera-tem 
part of the county, ^he banks ar# abrupt, consisting of grayel, sand and < lay. TJicm b inly* 
are gradually worn aw f iiy by llm jvafres, and the nnfeii.ils earned f p> points when- ifjc hanks 
are low. By tins wealing action tj|e lake encrbachcs upon the find in some plaqcsg w bile 
the land is gaining* upon the lake in others. , In the coui-e of a yyuiq'arvi ial lei t oi th'^c 
banks are abraded by.tjie waves. The wind from the northeast cairies the abraded mail links 

J Si '* #, 

towards the mouth of the Cidhesoe, and thus aids in fit 1 frig up the ohattnaLjand cxtendjiii*tlie 
shoals and sand-bfir^ in tiic vicinity. Tiie shore* being low off the ftest of the (Tcm'see, a 
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west or north west wind brings few materials from that quarter. When the’ lake is higher 
than usual, even the hnv beaches are worn down, and the materials transported to other parts 
of the shore. 

The b; nk of the lake, from tlie (Ionesco river to the eastern boundary of the county, is 
fiom ten to tjiirty fee* high. From ihe Genesee to the western line of the county, the shore 
is generally low, or raised into a beach a few feet above the lak Cf. During the rising* of the 
lake, which occurs at intervals, th* beaches atkl saad-bars* aro» removed, to he deposited in 
other places, and to fill up the mouths of streams. It therefore becomes a mattcr^of import- 
ance to’ protect the shores from such c Heels, anti from the loss of land thus sustained. To do 
tins, trees and shrubs should be permitted to grow on the limits, and shrubs with strong 
roots might be plpifte^ to effect the same object. * 


Boulders — Erratic Blocks .* 

Boulders of different rocks arc abundantly^distribuled some j%fts«f^i# county. They 
are most attendant notlh of the mouj^in m^jefancf over tfie gyps'Smffc Tocks in the south ]).ut 
of *.!:? coWnty. In many places the surface is liter^y tovered with them for a considerable 
extern, and again for a mile or two few are seen. These Ixttijders are of the primitive rocks, 
aS'l^ram^c and gneiss, and oPsandstoftc .lower formation. Granite^nS^sandsfont^arc 

the prevailing boulders, hut roumigd^and angular fragments of roeks^of every formation, in the 
district, are found on tlic mu face, some* of lhj?m immediately above ihe originfttrftck, and others 
Kit no great djfctanc# from ^ 4 . T4ic predominance *of felsparx!a«*ua&^rvcd in all the. grariitc 
bouldars-t many of ' them being of that variety called LaJ)radop fetsfltr. felspar is very 

indestructible, and masses of lhalf roojf form some of ihe largest houl^ft^n the .county. 
Some of thoftsphcncal masses ate ‘fcight, dr ten feet in diameter. Thfcse arc in many jd.icos 
so abundant as to be broken up a§d usetl for building materials. ^ 


7 he prevailing soil el Monroe county is a gravelly lq#m ; but we often find clayey loam, 
sat'd, eU*. extending ovef- considerable areas. Approaching the Genesee river on either side, 
the soii is more suindy ; this character prevails, also, alqpg the Jrondcquoit. fn some pltr es 
Jie ddferent soils bleiijf into each ftlhcr, and in others are quite distinct, or thciijimrtk are 
defined by the %nall trains; Sometimes changes *of this kind arc remarkabjp, where on 
crossing a stream the character of the soil is entirely diffejenti * The santty soils are not defi- 
cient in cai Lunate of li inland thc^arfci fr#m several feet btlowvthe surface in apparently as 


* Wc Kimnol. vMth piupnrty. l.stnrt jhr term hotibVr lo iwroeh distant from its original formation , for m the southern part’ of 
the ii*’ t roundtil j^-d snjid.-ionc* aji^MIti 1 itlt-rs ; ■w i i • masses oPlhr sair^p form are found on ihe limes one a few* 

lods soui’ i, ..i.d in the toiFabo^n the o^in<t^jp#ck$i'vshk h by that, definition aie not boulders. * 
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fertile as the original soil. Some of th^se sands require the addition of aluminous matter, to 
render them of proper consistence fot retaining moisture. 

Where there are no disturbances m the surface from streams or ctber causes, the character 
of the soil depends much upon that of the rock beneath; hut owing* 1 to such causes, we 
cannot safely depend - on this critea*iort. 'The upper strata of the sandstone produce a 
sandy soil, but its character is modified by the decomposition of the shales above, which 
generally supply sufficient argillaceous matter. The marl of thc^andstonc formation below 
the upper strata, produces a lpatny soil, in some cases approaching tg clayey loam. Sometimes 
this soil is mixed with gravel or sand, and no one kind prevails over an pxtensive district. It 
is no uncommon occurrence tp find, in the samcjield, sjpidy, clayey and gravelly soil. The 
soil on the' north side of the lake ridge, for the most part, is more uniform in character than 
on the south. That onffie north side requires more care and Ifrbor in the estivation, ^but is 
thought to produce ifKftc as good crops as'tlie soil on the south-side. JVlicat, in some instan- 
ces, has been sow%on thesp* soils ten years in succession. The soil above the sandstone lias 
often a brownish color, an^^lrom the Character of the rock beneath. * * 

The shales above tlft sau^tonc produce a clayey soil, jriiich, however, contains a sufficient 
quantity of carbonate of lime to render it cxjlrcincjy fertile. Thp soil produced by the de- 
composition of the^halfe, north of tfyg mountain ridge, is perhaps v ,thc' most productive of any 
in the county. is peculiarly adapted to Upgrowth q/ wjhcat phut if tilled for a long lime, anti 
particularly if worked while wet, it becomes - “ stifk” and hard, fyke clay. 

Clays might be jjs^cd, ta manifest ad^an^gj, dft’iome of the jpindyygils, particularly in tjt>e 
eastern part of the coi&iiyj where the same farm often contains both fcand<apd cla^* 

The soil upon tK^limestone is frftm |i few incites to twenty 4cct in (fepth, of a* loamy cha- 
racter, and very throughout. The slow disintegration of the limestone affords a suffi- 

cient proportion of carbonate of limd ; and if vegcti^fyle 'matter be also furnished,* the soil will 
not soon be exhausted. In the southern part of the county the s«il is gravelly or sandy on the 
hills, and clayey in the valleys and low grounds. It contains a large proportion pf carbonate 
of lime, arising from the decomposition of fragments of slaty limctftonp which arc distributed 
throughout. In some places we find extensive deposits of coarse gravel, With boulders. 

% 

* * Clafs. # 

The days of Monroe count^ are of that kind fit for bricks^|nd1!he coarsest kinds of pot- 
tery. The varietiqg arc grey, blim ancUbrown clays : grey andUJuc varieties prevail along the 
jafye shore ; those in th6 intcridf^m the county are brownilh oj; ^variegated Every part of 
the county furnishes beds of clayjfc g^ator or less extant; hut the demand for bricks has been 
limited lo a few points. Ab ipttny o& six beds of clay ha^e been tVroughfr in the vici- 

nity of Rochester, from which dbout 2 $q 5,0$0 ofbrieks # are, furnished* annually. Bricks 
have been made n&ar the village of North-PenfisSl, ^ibtherc jsan extensile ^Iposit of clay 
on the lake shore in tfiegnorth part of the town of Brighton* Brinks* arc jnadc ne#r Fairport, 
[Geol. 4th Di#rJ v ** 54? *' 
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and at Mend on and Pittsford. Beds of day occur near Clarkson and Brockport ; from some 
of which, bricks have been made. Wc might enumerate every town in the comity, but the 
materials arc similar, and are found iu all. 

The decomposing'gypseous marls appear at the surface in Pittsford, and other places, where 
they have been mistaken for clay. This marl contains Voo much caihpipue of lime to be use- 
ful for bricks, but would be valuable if used as a manure on sandy lands. It makes bricks 
of a very inferior quality^hich crumble on exposure to rains, and are peculiarly unfit for 
exposure 4,o water. 

* 

. *• *VSamls. 

** * 

The only pu£C siliceous sands we find in this county are On the ^ike shore. With these/ 
garnet andirpn sands*occur in small quantities^, Coarse sand or fin^ftavel, fit for making 
mortar, is found in many places, particularly along the Jrondeqimit, ail'd many of the drift 
hills, 'fhe fine sand of these liills^ contains too .much argilla$^us matter to*bo useful where 
a silidfeous sand is required. AtJthe outlet *pf the Irdhdequoit I5ay*, great quantities of a 
pure^siliceous sand is drifted into ridge^along/ the shore. Sand may be obtained from ibis 
place, in sufficient quantities for the manufacture of gla|s, or*for sawing garble, should it over 
be required for such purposes. Pfh^kind of sanc^is found at interval^, and in great quantities 
along the lake shore from tije Irondeyuoi^ to SJ&itdy creek. Magnetic iron s&nd and garnet 
spud arc also found ip consumable quantities, cjjpHected for ‘wiling &nd'. The iron*is not 
in sufficicilj, abundance ft> be of importance as an iron ore.. These two sands result from the 
destruction of granitic rocks Qpntaining tfbth iron and gasrnet. 

* 

> Water and Springs. 

a * 

All the water of.#t|*e county, and indeed of the whole district, contains Hmc in some form, 
being what is termed hard water. *TJbc county generally is well watered, though in some parts 
water is not so «eadily obtained. Along the northern slope of the * “ Mountain ridge,” and 
over ihe whole of the sandstone formation, water is abundant, cither^rising to the surface in 
springs, ^or collecting in the low grounds uniforming small streams. In digging wells, where 
the sandstone approaches the surface, it is often necessary to plnclrate the rock a few feet 
before a constant supplyjftf \jjj|tcr is found. After ascending^o the top of the limestone, wa- 
ter is not so abundant. Fe\# •prings rise to the surfcice, and the water accumulating in the 
low grounds arul forming^smaltestrftims, is dried up fn^wnmer, or lost*in the fissures of 
the. rock; consequently, at such a thc^ supply /^feter on the surface is very limited. 
Water is obtained 'by digging, at different depths; sjDiJ^tfimcsJJpt the surfaqc of the limestone, 
but commonly- by penetrating k # a few fbet, dhd 9 /t^n to depth of thirty or forty feet. In 
these cases if js fiscal to find ^ cavity or fiptire in the rock, which affordgan abundant supply- 
The water* frtijrr th£ welte^^cr. overflows' the surface, though frean^the dip of thcTocks it 
might probably be irfkde to do so. *ftic water aft ltov$s int<fwelU frqpi the^north, as we would 
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expect from the dip of. the strata ; and in some cases a well dug to the south of one already 
supplying water, will drain the latter entirely. In such cases, it is only necessary to excavate 
the nortliern well deeper to obtain a supply. 

The southern part of the county is plentifully supplied with water, both from springs and 
streams ; though towards the northern limit ot the gypseous marls it is often necessary to 
penetrate ihoso rocks to the depth of fifty to sixty feet, bind m some instances to two hun- 
dred and even three hundred feet, before a supply is obtained. The earthy or compart por- 
tions of these rocks afford but little water, till penetrated to considerable depths ; and when 
it is obtained, it appears to flow from a cavity or reservoir iu the roik. 

Springs of hydro-sulphuretted water are of frequent occurrence in almost every pad of the 
county, but more particularly along that portion occupied by the shales, both above And below 
the limestone. Some of tfoise springs are celebrated, and are much resorted to by invalids and 
fashionable visiters. Agiong these may be enumerated the Monroe springs, TlbouL five prides 
from Rochester, plcaSantl^ situated in a^rovc not far from the road leading from Rochester 
to Rittsford. * 

There isu copious spring, of this kind, rising to the surface, on the land of Timothy Colby, 
in Ogden. There is also another similar spring, very highly impregnated with sulphuretted 
hydrogen, in the northern part of tins town...# 4 - .* 

The Riga mineral spring is saM to be very* beneficial in cutaneous diseases. This 
spring rises from uear the junction of the limestone with the-gypseous rocks above. Inflam- 
mable gas (carbureltcd hydrogen) rises from this spring in guflicicul (piantilies to supply a 
constant flame from a t half inch tube. Iron is aiding cedi cut of thtf water, as appears from 
the tests applied, and tl;e presence of some salt is indicated by its taste. r ^ic rock from 
which the spring issues is a dark green gypseous marl. % 

Many springs contain large quantities of carbonate of lime in solution, which, as the water 
comes to the air, is deposited in the form tufa, ..of a fine pulverulent mail. Where the 
quantity is small, it forms the porous vesicular deposit called tufa ; 4uit where the water is 
abundant, or where ihe spring rises in a level tract or swamp, the dappsit The most 

copious spring of this kind is in Caledonia, Livingston county, though the deposit is childly 
made in Monroe county. There is a^similar spring at the source of* Mill creek. After the 
carbonate of lime is deposited, the waiter of these springs is nearly pure acid water. 


. Salt Springs * * * 

There are several salt springe in the county, from wjiich salt bSs formerly been made, ^ujt 
they have been abandoned sincc^tie'^jysililics o^tfansportatien have inc^gased ; and salt is now 
obtained much cheaper fron> Salij^ thgn it can be made from these springs. None of them 
appear to have been penetrated to a«grcaf depth, and in their prcsenUstatc arc so much diluted 
with fresh water that the saline taste is frnrely perceptible. Owing to, this circumstance, and 
to the impossibility of^pbtaining Accurate local information, no^es lima toucan bc£ formed of their 
value. All these springs %>pcaj(^jp have their origin in tjic indurated m5rl*of the Medina 
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sandstone. Whether the decomposition of this marl affords chloride of sodium, I am not pre- 
pared to decide ; but we know' that this mineral does result from the decomposition of the 
shales above the sandstone. The shale along the Genesee below Rochester produces chloride 
of sodium and sulphate of magnesia. , 

The situation of the salt springs in Monroe county, is unfavorable to large accumulations 
of water, and this mav be the reason why they have not been more productive. Those which 
I have observed are along the margin of small st roams, and the salt water as it comes to the 
surface is carried off by the fresh water, or becomes loo much diluted. 


Tufa , Marl y and materials for manures . 

The substance usually denominated marl is a calcareous deposij fjxim springs, but partially 
decomposed calcareous shales arc properly marls. * 

Rain water lias the property of .dissolving the calcareous rocks over which it flows, and 
the water of many springs holds large quantities in solution. This property is owing to thfe 
presence of carbonic acid gas in the water ; whej^llie gas is dissipated in the atmosphere, the 
calcareous matter before held ifi solution is thrown down. * The porous or more compact por- 
tions ofthis deposit, usually Containing incrUstedh plants, leaves and othersubstanecs, is called 
travertine or tufa. Besides this, a portion of the deposft in some situations is of a fine pulve-* 
rulent texture, often containing great numbers of fluviatile shells. 

Wherever Xhe calcareous rocks are exposed, the action of rain afnd the percolation of w'atcr 
from the soil produce depositions of^lufa. Along all the streams and rivers wIictc calcareous 
rocks form the^banks, we find deposite-of tufa collecting, and rcmainjng^tjachcd to the rocky 
cliff, till, from tltelr increasing weight, they fall into the stream. 

Along the Genesee river, below Rochester, are considerable accumulations of this sub- 
stance. Vast quantities of calcareous matter are also carried down this river and smaller 
streams, to be deposited in Lake Ontario, probably in much more extensive beds than those 
found on land.* * * * 

Tufa is mo/tljTused fdr burning into lime, of which it affords a fine quality. The more 
compact parts of it have been employed for building, and form a cheap and durable material. 
When first removed from the ground, and while moist, it is easily cut or sawed, and is thus 
shaped into blocks df i*iy required dimensions. After exposure the pioisturc evaporates, and 
it becomes very*!iard. * * 

Deposits of shell marl are found in various places in B^oproe county. The most important 
locality is in the southern part of the county, along the course of Allen’s creek in Wheatland. 
The eastern part of this deposit extends Itoutliward Inte* Livingston county. Tufa forms the 
upper portion in many places to the deptK of three or fput feet, %nd bclow if is the shell marl 
three or four feet thick. Some porliohs of the formation* are nearly pure carbonate of lime, 
containing abundance of the shells ftentioned*, in other places it is impure from admixture of 
earthy matter. It extends in length abo\jt three miles, and in breadth from half a mile to one 
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mile. The general thickness is about five feet, though often much greater. At its smallest 
dimensions, we shall find it 1*25, 15*2, HOO cubic feet, or 2, .400, 050 loads. 

Another extensive deposit of this material is found along the course of Mill creek, extend- 
ing from its source to Cady pond, and tilling the marshes around the pond for the extent of 
many acres/ Its thickness is unknown, but in some places it exceeds three or four feet. 
Tufa forms in many places, in exposed situations, along ibis deposit. The soil above those 
deposits is usually a light, .partially decomposed vegetable matter, allowing the water to pass 
through it, by which means it soon becomes parched, and the crops perish. By spreading 
on this soil a small quantity of clay or loam and the marl beneath, it could be made of the 
finest quality. The partially decomposed vegetable matter is also one of the best manures 
with marl or lime. 


In the town of Riga, on the land of Mr. Knowles, a deposit of this marl, of unknown 
depth, rovers thirty or forty acres. It has been penetrated ten or fifteen feet, without finding 
its termination. The upper portions arc very pure carbonate of lime, yielding lime of a very 
superior quality. It is cut out, while moist, in masses of the form and size of bricks, and 
laid in the kiln and burned. After penetrating this deposit about two feet, it becomes mixed 
with sand and other impurities, rendering it unfit for lime, but not for manure. By accident, 
several loads of this marl were deposited and remained for several years on a barren piece of 
ground ; afterwards this spot was ploughed, and has yielded large crops every year since, 
though before it produced almost nothing. Strange a$ it may seem, this change in the charac- 
ter of the soil was hot attributed to the marl ; consequently it has not been used on other parts 
of the farm. Numerous other localities have boon noticed, but thcfee*are the most important. 
Those enumerated are upon the gypseous rocks, and similar deposits maybe expected in the 
low grounds throughout tlie whole of this formation, the extent of which may be learned by 
referring to the Geological map. * . 

The decomposing gypseous rocks afford a finarl, which is sometimes too clayey to be bene- 
ficial as a manure, but in other cases it is valuable, especially when ipixed with shell marl. 
This marl approaches the surface in many places in the town of Pitfsford, where it is of 
a character well adapted for use on sandy larfds. The same marl is seen cast of Pitfsford, 
along the line of the canal, and at Fairporfr. * Gypsum in small quantities has been found in 
the marl at these localities. Qn the west side of the river we find the gypseous marl in Riga, 
Chili and Wheatland, in some places approaching the. surface, or appearing in the beds of 
small streams. The only place where this marl has been applied is in the town of Wheatland. 
Mr. Merry has used this and the fliell marl, separately and mixed, and finds the results fully 
to realize his most sanguine expect^tiplis. Used ot^lhe light vegetable soihof the swamps in 
that neighborhood, this marl has produced astonishing results. A meadow of this kind, 

which produced * little or nothing, was dressed tfith this marl, zihd sown with timothy 

* * * 


* The source of this stream is a spring rising among the gjff>seous rock*, tpring in Caledonia, Livingston county, is the 
source of the stream from whictafmost of the Wll ofrthf hrstjUuued Ideality is deposited. 
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seed ; and in less than ten weeks from the time of sowing, three tons of hay to the acre were 
cut from the meadow. The composition of this marl is admirably adapted to fertilize such 
soils, producing a mixture of calcareous, aluminous and vegetable matter. Without dwelling 
on particular localities, we may observe, that this marl may be found on almost every farm 
in the southern range of towns in this county. 


<7 i/psiim . — Piaster. 

The gypseous rorks extend across the southern part of this county, occupying all that por- 
tion south of Black creek, and between it and Allen's creek, in one or two localities gypsum 
has been found south of Allen's creek, but the formation is soon succeeded by t ho corniferoiis 
limestone. Plaster has been obtained in small quantities at Cartersvillc, in ihc town of Pitts- 
ford, hut the quantity was not sufficient for profitable working. At this place, the marl is 
decomposed to the depth of fifteen feet, and presents the appearance of a greenish grey clay. 
Marl of this character appears in several places along the canal, near this place and at Pur- 
port, but the quantity of plaster contained in it is too small fqr working. 

The workable beds of gypsum arc almost wholly confined to the southern pait of the forma- 
tion. Along the valley of Allen’s creek, and Mill creek, two miles farther north, most of the 
plaster of Monroe county is obtained. Both these places are in the town of Wheatland, in 
the towns of Riga and Chili, gypsum is found in thin seams, and small nodules disseminated 
throughout the rock. In these place, maids, which readily crumble on exposure to tin' air, 
can be substituted for gypsum. Until within a few years, the value gf plaster, as a manuie 
or stimulant for vegetation, has not been generally appreciated, but it is now much used ; the 
demand ig constantly increasing, and will doubtless continue to do so. It is mostly employed 
x)ii grass lands, particularly on clover, as preparatory to a crop of wheat. It is also used on 
wheat crops in the fall and spring, and Indian horn is much bonefitted by the use of plaster. 
One bushel to the acre is generally considered a sufficient quantity for grass crops. 

The manner in which plaster affects vegetation, is asserted by Liebig to he by a decompo- 
sition, in which the sulphuric acid becomes combined with ammonia, which then acts upon the 
vegetation. This process, however, is not admitted by all to take place, and the operation of 
plaster seems yet obscure. In the use of this, as well as many other manures, the fact is 
overlooked, that plants are supported, in a great degree, by carbonic acid, and that much of 
this food is taken up by that part of the plant above ground. In this view of the case, any 
substance, above or beneath the surface, Which presents carbonic acid to the plant, affords it 
food. Thus in a ay substances which do #ot enter into 'the composition of plants, afford much 
food for them, either by absorbing this gas from other bodies and giving it to the plant, or 
affording it from their own decomposiliorf. 

At present., abou£j>000 tons of plaster per annum arc obtained from the town of Wheatland ; 
of this quantity, 4000 tons are useS in Monroe county. This, however, is not the whole 
amount, used in the county, as much plaster ik .brought from counties further east. Of the 
5000 tons, 1500 tons are obtained from Mr. Garbutt’s famj, in the north part of Wheatland ; 
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1000 tons from Messrs. Sago ami If.-* man's, the adjoining farm; and 1000 tons horn tin* 
Messrs. Me Venn's farm, on lot 10. The remaining 1500 tons are supplied iiom an cxtmsiu* 
deposit at (darbutt's mills, on Allen's meek, (bound plaster is sold lor three dollais p< i tun. 


Metals. 

Iron is the only ore of any importance in this county. Hlende and galena (or the sulphurets 
of lead and zinc) are found m the Niagara limestone, but ne\er in large quantities, The 
argillaceous iron ore, already noticed, extends Irom the (Jenesee river to the eastern limits of 
the county, but has not yet been explored in any pait of this distance. 

Quicklime and lli/<lrauhc Cement. 

Quicklime is manufactured in considerable quantities from tin* Niagara limestone. Them 
arc several kilns near Rochester, and olhcis farther west and south. Kn>l nt Rochester, 
lime is made from boulders and fragments of limestone on the am lace and imbedded in the 
soil. This limestone contains magnesian earth, and some other impmities, modeling the 
lime less valuable than it otltfSnvisc would be. Jn smyo localities certain stiata only an* used 
for making lime, gnd in other places the whole of the rock is too impute for that purpose. 
This is owing- to the predominance of siliceous and aluminous matter. 

Hydraulic ('emrnt. 

• 

As this material is extensively used along the line of the Erie canal, it may lie proper to 
offer some remarks on the quality and situation of the substance used for thifit ‘purpose. 
Nearly all the hydraulic cement now used is brought, from Onondaga. 

I have already remarked, that there is no formation to which the term hydraulic limestone 
is exclusively applicable. The upper part of t lie calcareous shale, as it graduates into the 
Niagara limestone, becomes, by admixture of siliceous and argillaceous matter, a substance 
considered fit for hydraulic eemerlt. The upper portions of the gypseous rocks, by similar 
admixture, become an argillaceous limestone,* used for the same purpose. 

From the circumstance that these rocks are an intermediate formation, or produced 'fit 
the passage of a shale into a limestone, no two strata arc alike. For example, an upper 
stratum maybe nearly a pure limestone, while a lower one is almost wholly mgillaceous ; 
thus no reliance can He placed upofl^its quality. The same stratum at diflcreni places may 
also change the proportion of its component parts. The greatest objection in regard to the 
stone used for this cement is, that it contains too much argillaceous matter, and for this reason 
will never withstand the action of freezing water. *Much of the cement now made is of very 
inferior quality, and losses arc constantly sustained* from its use. This subject is one which 
requires strict and constant investigation, aud the State of Nevi^-York would save large sums 
in the construction of her public works by procuring a cement of good quality. 
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The rock used in this county fox cement, is usually blue or greenish blue, when first 
exposed lo the atmosphere, hut becomes rusty grey and partially decomposed by atmospheric 
agents. In the locality last mentioned, the original color of the stone is grey, or of the color 
ol pipe-day. 

Fire Stone. 

A stratum of light grey limestone, of a porous texture, extends through the towns of Ogden 
and Sweden. This stone resists the action of ordinary fires for many years with little appa- 
rent loss or change. Its character depends on the presence of magnesian earth, and the 
porous structure of the stone, which prevents it from cracking when healed, it is much used 
in this neighborhood fur the hacks and jambs of fire-places, and also for door and window 
caps and sills. At the place wlieie the stone is quarried, the stratum is not seen in place, 
but masses of the broken outcropping edge are used. 

Some of the strata of the gypseous rocks are sufficiently siliceous to be a good fire stone, 
and have been used for hearths of iron furnaces. 

Materials for Construction. 

Common building stone is obtained in many places along the coarse of the Niagara 
limestone formation. A very durable stone is quarried from the bed of the Genesee river at 
Rochester, ami has been used for the foundation of the new aqueduct. Some of the stone is 
injured by the presence of thin scams of shale, admitting water, which, on freezing, will expand 
and split the stone. The portions free from seams of this kind, furnish one of the best and 
most double materials in the county. A very good stone for ordinary purposes of construc- 
tion is obtained at the rapids near Rochester ; hut owing to its geodal structure, it cannot he 
used where a smooth and even surface is required. Dark, bituminous limestone is quarried 
in several places in 1 ’onfield. 

In West-Mcndon the upper strata of the Onondaga salt group are extensively quarried for 
step-stones, door and window caps and sills, lintels, blocks for corners, pedestals, etc. The rock 
is a silico-argiliaccous limestone, sufficiently hard and compact for ordinary purposes. When 
first quarried it is soft and easily worked, hut becomes harder on drying. This stone is much 
used in Rochester and the adjoining towns, and the demand is constantly increasing. The 
common thickness of the layers is from four to eight inches, and they pan be procured of any 
required dimensions. Except the more siliceous portions, these stoq$s should not be used 
where they will be subjected to the action of freezing water, farther than to rains, which seem 
scarcely to affect them;' 

The Medina |>^|fdstone and the indurated marl of the same formation have been used for 
building stone; but experience has proved what a knowledge of their composition would have 
foretold, viz. that in Motopc county they are' almost entirely unfit for^ny useful purpose 
whatever. Mfuiy apparently compSfci blooks of this rock will, ill the q|i|e of a few weeks, 
if exposed, crumble into a loose mass. Where used in UuUdfii4|^it Some cases, been 
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little affected by the weather; hut m most, it has been rapidly destroyed: The great objection 
to the stone, is the presence of a iarge proportion of argillaceous matter, ,, absorbing vvaici, 
winch destroys it by the same process that the hydraulic: ccincnt is r%rtpvfed from the walls 
ol locks. #1 , ,J 

The limestone of Monroe county affords no inaible or materials lor decoration. 'The nioie 
siliceous portions of the' Niagara limestone furnish a line material for macadamizing roads, 
and it is much used near Rochester for that ^purpose. Paving stones are obtained from the 
drift. Flagging stune is not abundant, but is found among the siliceous strata of the Onon- 
daga salt group. 

TIu* sandstone has been quarried near the outlet of Iroiidequoit creek, and used in the con- 
struction ol plots at the' mouth of the (ieneseo nver. Hv the ac tion of the waves and freezing 
water, it is veiy papidly deslio\ed, and it becomes neecssarv to iclmild the piers almost 
aimuallv. The stone from tills qiiairv lias recently hecu 1 ejected loi the construction of 
piers and 1 uncst one Slfbst itulcd. An expense of several thousand dollar had been incurred 
in opening the quarry before the Stone was rejected. Find the pioprn tms hubimtfed it to 
the e xamination of some competent poison, or to the common tests, all tins expense would 

have been saved. 


OK LEANS COUNTY.* 


The rocks of this county consist of the s^ime as those on the east, with thp exception ot 
the Onondaga salt group, which has not been detected within its limits. The Nia^afea group 
rises in a terrace above the surrounding country, becoming more elevated in a westerly direc- 
tion. The Clinlon group appears in much' diminished thickness, but qtill highly Wsihloiuus. ’ 
The Medina sandstone abounds in fo-«dS at Medina, that being the principal lo< , ilify w'here 
shells cj< .( in jmtibs rock. The section from this plage RouUiwaul will give pno a r«»nc< L idea of 
thestrnta. The Vieinity of Albion and Fartoell’s ujill, are nNo good locali'ims Jor lo^ils in 
the Ni.igaia group. yThe Medina’ ^ahdMone o^cupifas more tliau half the width ol tins county. 




face of the Vmntry. \ ■ \ 

Tlie most prominent c haiacteF leans, ‘ wdien.conipaicd with the adjoining < oiiutfcs/is a 
icmarkahle c'venmss qf serfage. Indeed,* usmty, “vrith the exception of its two 
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ridges, may bc'consideredyas nearly $ level ; and in traversing it at any^part in an east or west 
direction, there if. neither ascent nor descent of any consequence, no* dfiy irregularity of the 
surface, other the streams have. worn down their present? channels. This is espe- 

cially the character* of all that part of the country north of tlie Erie ‘cjEtpai, from which to 


Lake Ontario there ts a gradual and almost imperceptible descent j djpuhtfy presenting ail 
uniform level face, With the exception of the ridge, on the sumitutt of^Wlilph passes the Kidge 
road. The Erie canal is in this county at an elevation of 275 lept q&ove the level of Lake 
Ontario, and its distance from the lake is between eight and ten miles. 

The level country continues south of the canal for about twomilcs, when we meet a sud- 
den rise, ^upon ascending which, wc arrive upon the limestone fahge. This rise hears the 
name oL Maple ridge at Shelby, two miles south of Medina ; aiul following the course of the 
canal, it is seen at Millsville ; then going east it passes about : two .miles south of Albion, 
preserving the same distance for two and a half miles, when it giaduatyy^Wiidincs north ward,, ami 
^crosses the Transit hue at a road one .and a quarter miles from the caH'a^l Hence H continue* 
feait/ and soon reaches Jefferson lake,- pf which it forms the southern shpre. From this *mall 
Mke it turns rapidly to the south, and reaches Clarendon centre > beyond which it continues sub 
south fur about two miles, and then turning to the east again, passes inWthe county of 'Monroe. 
This ridge, or ten ace, has a pretty "linifonn eletatiph o/ ubotit fifty feet; 


From Maple ridge southwardly, the couritity Jft* a very gentle rise focabputHwo nfij.es, 
when we arrive at another distinct, but more moderate step, which i^aboutthirty^Det in 
^Duffa of Shcihyy tJxis riso bears the name of Windfall ridge, and in other parts ol the county 
is k^own as T^hJl^tone ridge. Its course is east and west, paralltd with Maple ridge, from 
.distance of about two miles, and can be followed fiojD^we western part 
-Shelby, passing by 13arre centre eastward to the Traiysit lino.' After ascend- 
w e are ou the summit of the limestone range, and on the highest ground in 
4te coUv^jr. ‘ The country now continues quite level for about two mites to »the south, and 
thOtt dit^c^nds gradually to the Tonawanda marshes, which ia this county ®|p only ninelv 
|% 5 L above the level of the Erie canal. * ; 

Lake Shore, Streams, etcU ' 

^ The shore of Ijtfke Ontario forms nearly at) uniform straight lii^. ffon>> e%^to. wc^fftnd 
presents a batik of moderate height, in general. pro|ected'by a beapte?l|^ * * 

During the summers qf l£d(i and i$^£$e;Iake encrp|j^ed «k*tteaf|^d- On tlip east side 


of the Oak-orchard 1 creek* three or 

V I Wlf- 

<Slr three rods in width'ltjia^iat at prp$eni 
whidriS cons 
for.it limited, 

At TortyJ 
similar one 


- were rei 
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pr tvith a hue l)each of two 
gainst and undermine the bank, 
summer of. 1 HT 7 , the bank, 
^svvepft a>Va^ by^the waters of the lake. 
all^Swiuds, consi'Scred to fndian Origin ; and 
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Oak-orchard crcek ^^lie principal water course in Orleans eounjjyr Oh tjic eftsi side of 
the creek, at the saw two or three mounds About three lqgli, and ten feet ie 

diameter, containing .human bones. « \r 

It will be not iced^Hp^n reference to the* map of this county, that ll^tkg^CrcdW hav e a ge- 
neral bearing to This may be. oyving to the direction of the- rock fissures, which arc 

generally northeaster!^ .. ' , v 

r riie Tonawanda Artarshcs extend along the southern edge of Orleans county, and occupy a 
part of Clarendon, ftnr?e and Shelby. 

Immediately south of the ridge, _ in the north port of Murray, is a tamarac swnmp^&fe#ut 
three miles in length, which corftmuiucates at one egd with Marsh crock, and at the other* wjftfc 
Sandy crock. Its reclamation has been commeneed bv dunnage. - 


.ZC- « ' «, 

The. prevailing ehatfljpter ofthe soil north of the ridge is sandy.' Limited tracts o r a 
nature occur, which $ere observed more especially near the lake. ^ 

•v Proceeding from Ridgeway to the lake, we find a sandy soil extending from the. ndgt>4o 
within two miles of the 1 ' lake ; then day predominates, ;ind the soil consists of ti clay lbarn, 
which is £ StpAng aixfctoarin soil, producing good crops. But little piaster is employed as 
manure. d* 

From Saudycreckville, the' country inclines very gradually to the lako^fabout thiviAjflRilQi 
north of the virago* vOe'eroSs a tract of clay land about one mile in miles \yest 

of the village, hljppr<Miches quite tb the ridge. 

In Carlton, the’soOfa a- sandy loam. . ’ ^ '' 

The northern part. of Orleans embraces many line larins, which although the soil Sto 

very prod active. • *Fsrrms immediately along the ridge are. also more productive thin ly^'ipipulrl 
bxpcct from the ter of the soil,* but the sand ol the ridge we suppose to.be pot. ex$lu- 
sively siliceous, but contain considerable lime. * S tl 

In the immediate Vicinity of 4|bipn, clay prevails m the soil ; and abouftvo miles east the^e 
»%Mery sandy tract, q£ limited eitent. t ' s ^ 

. jTjbie soil upop {Jie limestone ran^e in the town^of Shelby, Barre ani Clarendon, appears to 
be tmobxcellent inixfu^fc'df qlfiy, sariiand lime.,; and is ve^y productive. But little placer is’ ; 
Ciseciiii this part of jM'QQxinty, and^jhere is evidently but ' slight necessity for it, inasmuch as 
Lhe soil is the result, chiefly, oft|te underlying lime$|one$^ and limestone shahs. The road irutii 
South-Barrc to Clarendon runs 'xrbcQft'lm limestone ranfffe* ■ ' > 
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Springs and Mineral Waters. 

* North of jthe the springs and'wells furnish good soft watfir. On the limestone 

' Tange, and in the county south of the canal, the water is hard, cpnt|^iitt^.Hfiae. 

At South- Barre, limestone is found at. the depth of seventeen fArt,* $ri$,>vater is generally 
obtained at the mu face of the rock /or upon penetrating it for. a short, d^tartee. 

The sill springs of Orleans county are. in every instance upon the jgt of sandstone. 

In the town of llidgeway, one and a half miles north of Medina, near Oak-orchard creek, 
jj* a saline spring, now neglected and neaily filled up, whore salt was manufactured in the 
early settlement of the n>unt\, more than Iwenty years ago. 

A small salt spring is also known in tin* 1own of (/lines, nl Fanrhaten. 

In the town of Kendall, lot 137, now occupied hv Mr. llamhliSj there is a brine spring, 
nVwliich salt was Joi morly-made. 

<T>;.5^Car Hcoffelrr.s mills, Johnson’s creek, ill the town of Vales, salppifc formerly marmfai- 
t tured from a spring now neglected and filled up. 

M. 'A salt spring was discovered in the cast hank of the Oalk-orctiard creek, at the village- of 
patrol el^td ; where salt was manufactured, by Mr. Bennett. ' Ho bored to the depths of one 
bundled apd fdrt> foot, and obtained a stranger brine, but the quantity wasintft fhcreased. 
The toik is ied jtendbtom*, of a soft, slaty nature. Tlie works ha\cbecn dlspon tinned,, and 
j-dgo^e to decay, aud.no taste of sail i an at present he perceived m the wnt.< 1 . " • 

• V’At 1 lollcy ar^^roe salt springs foimulv um d for the manufacture ol salt. Tlu v arc nil 
, ajjjtyated 1 1 e 1 os dgpproiim i ty , in the bed of {Sandy creek, immediately at thaaptilh side of the 
spring or well is now seen on the west side, and on n level with tlie bed of the 
crebk/:paytng been neglected lor some \eais, and havini* been eyposdd to owiflow from the 
crecfe^ .ijta import ion ot saline matter could not be determined, but it has a decided brackish 
'taster Anbfhuj Small spring is immediately opposite, on ihe east side of,th<|> iprtvk ; and Jierc, 
atfeut four ^ears since,* borings were made to the depth of abolit thirty feet, but* yd subse- 
quent 'opt rafi onshore perhaifted. A third spring was discovered immediately urufer. the ml* 
•vert, and a yroOffeu lug was laid to conduct away the water. At present all tlies^spiings air 
ieglcotcd. Ahodgthc year Js2l, considerable salt was made at ihcj&c springs/ and 
at fne dollars per hare 1 ; but when the llrie cana! was constructed as fat as Holley/ salt 
was brought 'fir oui' Sal inn, and furnished at a rale so; W, tlmt- thevfcoris at this place and 
( tliers alon«* the dfcoal y yqrp at once discontinued. # V^.. 
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Chit/. , 

Blue, yellow, •ind'Varii ,U'itod cla\ s. orrur at mnnv point' m * tjind a it i'in 

ploy oil in the manu$t<&tuge ol’ bricks ; at Albion, wln'ic there arc several kilns mum di.itcly 
m the village. A itfro blue clay \\ as sc*m at Linden, a tinning village one mil*' south ol 
Yates centre. Blue, and yellow cla\s appear at sevn.il points along the lake shore, ionumg 
limited beds in the banks, but at present they aie not c\|i 1 oied 


IhnrftJers, 




A variety ol primitive boulders weie noticed along the Erie ( anal, between Uidberton and 
Holley : aNo a 1 1 1 1 It' north ot Medina, between tho canal and ]id n c ; and on tin* lak <' si ioro , m 
Y ab’s. In the northe&Sjt 'part ol Jkmc, on the limestone range, one huge boulder of in unite 
was olsrryed, with gl^yish ijuail/ and opalescent IcLpar. Also, at the same place, one vqi ;y, 
laigc ti an-poi ted mass of sandstone. 

Th so erratic blocks are found scatter'd o\er liic smf.iee, but 1 thude m lus^ prolusion tbftti 
farther 6asl Xear Jefferson lake aie srweral large masses ol granite, with dark blue Idspar, 
ivsemblirig'tt’he roqk which occurs in place in Essex county, win re jt I or ms cm ire mountains. 
At Oak-otjchard^on the east bank of the creek, one small boulder was noted, tumMing ot 
dark limc.it one, with fossils distinguished as bclorfginy to ihc limestones which jrpoM- upon 
the samKtont' seen m the southern pari of the count \ , but iiom it" sitnatiOltVi^a 1 * considered 
to b;ue been brought down the stream by the high waters of the creek* ' .. 




Mart. 


There is a bthjted deposit of calcareous marl about one mile south ol Holley, on the west 
side of Sandy creek, Tt is white, in a state of powder, and contains an abundance of shells, 
pi mripfilly the Tlrlir alljolahris ( white-lipped snail). It occurs on the ^ide ol a lull, ro.stin«r 
«i> the re^sandstone^ and was cxpos< d in digging a raceway. “ ■ • 

d-C^anmuS mail also occurs in a swamp on the farm of David Hooker, two and a half 
mile*' north of Medina. , 

CsJcartou -■ tufa forms in large quantities gt the falls of Oak-T. haul uc> h at SliHhy. from 
the decomposition uf-Jhecalcareou^ Shales. 


* f Bog Iron Or* . 

*c \ era l do jiO'its ol )fon ore Miced in the county, whicb^howevef^e ij.it explored, 

Sf> ibe u extent is. vMiknown; It occurs invalid masses one mile west 
°nc nuic eusUo| JvtUgyw.iy^ corn era, ontfie southbgse.of .the ridge, ist' iomul jm 


'Ip.lliis, both lufl 


il, which i? 


It hu. 
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the local name of shot ore.. Bogiron also occurs one mile, and one^and a half miles west of 
Ridgeway comers. ^ 

Jn Ridgoviay^Beftypcn the ridge and west branch of Oak-orchard crjppk, there is a swamp 
covering Jotir hundred or five hundred acres, containing an almndaflc(?af l^og ore, from which 
iron has been manufactured. 


. Quicklime . 

The limestone range in the southern part of this county furnishes an abundant supply of 
material's for lime of an excellent quality; Jujus are erected south of Shelby, at Millsville, 
about one mile south of Williams’s quarry in the; town of Bar re, and at other j)Iaces in the lime- 
stone region. At Barrc, and on thojrapge to Clarendon, the rock fajSf a light blue color, and 
occurs in large irregular and ragged masses, either forming ledgea/'or scattered profusely over 
'the surface,, .It resembles very closely in character the hmestone^dt^c JBulPs Head, one 
mile from Rochester, and contains generally the same fossils. *\ , J' ^ 

.Two miles West of larwclfs mills, occurs a dark blue, bituminous, magnesian lunobUa.c 
containing fbdsil#. ' .* 4< ■ , { ,* Ju y : 

* *' " " . * A 

* * * ' ; Hydraulic, Lime. • ; " ,Vy x • if A 

. . • 7 A ^ ' 

We were mforirned.that the upper layers of . the rock at the falls of Oak-orchjard crock, at 
Shelby, are adyftotagpously used for the manufacture oi water cement. They consist of c 
sandy limesfoueV'fetif do not resemble in texture and other characters tile best. hydraulic lmic- 
Stdnfife: M s c d in the aqueduct at Medina was from this place, Abel has .stood tfio 
test as any. other on the canal. , * * 

> ;At'Bairwblfa f 4nills, Clarendon, there is a deposit of sandy limestone, slightly bituminous, 
agreeing in texture, color' jand other characters, with the most approved; hydramlifc limestones 
of the western countieg, and, according Jo Judge Farwell, has been burned, \tiA converged into 
water cement of Mi excellent qyality. ■ This stone is also used for buildinj ' * 

*■ '• y 

Building and Flagging.# fortes. 

’ ’■ ff 

The Medina sandstone prevails jn the* 'northern half of tile county^;|ajd is exposed, almc^i 
continuously along tJiC x ijjp^ canajl, frb^Hofley to Medina,' .North oftfipe canal it ia 'seen m 
the banks or beds of and in’ b^fir/situationa hear t&4;v r f :lC( b which it immediately 

underlies. It* has bo^^6h|ioriod iy the^reteding »page$,> as frequently soft, argillaceous, 
and not d 1 1 r uhhjij rock wbick^e^inore dense, ‘or siliceous, and 

; V ' . L . ' '.y iW v l '*■* 72 **' ’ * -if 

(urnisH an.i^a^t raateriwjfoi builaijlf.v/'' ' - • - * 

A lit lie rio^V^ Heeling i^ftj^irr^^rliich has furnished handsome pink-colored 

'sandstone i n la^deibgjig^blo^ and $ pood 
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The freestone was "quarried on Oli-T creek, about two miles south of Fagle harbor, lor some 
of the works on the Erie canal. A: this quarry the layers are thick, hard* Upt ftlaly, 1101 argil 
lae.cuus as elsewhere* and yet it crumbles upon exposure. *■ 

Tn the southeast part of the village of Albion, a quarry was m operation, whiih hmushod 
rock of a reddish or variegated description, inlemled tor buildings. The same qiiairy also 
furnished courses of t*£rev sandstone of a firmer texture, w ith Mss argillaceous niatLor, and 
altogether more durable. 

The upper layers of the sandstone near Albion consist of a greyish sandy rock> whieh is 
preferred for the corner stones of buildings. The upper layers at Medina and Holley aTflt 
very siliceous, and too hard to be' wrought with advantage. For foundations and rough work, 
they are well adapted* ond are Of a texture to withstand tho e fleets of moisture, host, and all 
other exposure. ’ v . " - 

Tho sandstone or freestone was also employed in the eon struct ion of tho culvert over Sandy 
creek at liolley ; but the arch below showing a tendency to disintegration, a now one, com- 
posed ol limestone, was consequently built within, in order to sustain the first. \Ve have 
already mentioned that it was quarried near the mouth of Oak-orchard creek, and used in the 
works pertaining id tliq harbor* . ^ 

The rock'' undefr consideration is mostly inclined to disintegration upon exposure* to the 
weather, although quite firm when first quarried. Tit this respect it resembles the sandstone 
of the (ienesee river, below "Rochester, of which it ,s a continuation. • * 

Thin layers of limestone' are extracted from the bed of Oak- orchard. Crefk, between Me- 
•lina and Shelby, and vised at the former place for flagging. They appear to be of a siliceous 
character, occur in large slabs, and the surfaces are frequently covered wi til fo slit. 1 vegetables 
of the. family of fucokjs ; they strongly resemble the petrified stems of tci rdhijpWitf 

Williams’s quaffy, jp the northeast part of the town of llarre, furnishes a siliceous or aaiMy 
iimostone, at pro»^ used for fences and underpinning, and which resembles the rock employ- 
ed m Monroe edunty for the preparation of water cement. k 

A grey, porous,’ Siliceous diide stone is quarried? at^Fotwell’n mills, clarendon centre,* and 
used in .buildings. , fSonxe of tfio layers contain a consider|ible* , '])rbporliorv of lime, although 
they mostly consist- of a porous?, * flinty rock, much rescthblihg’ the French bu hi stone. The 
qudrry is quite extcftsivjfe, and’ occupies the summit of tho ridge which’ovcrluoks the village. 
Its porous structure i^;due to thb;romoyal of aiuali fospife and fragments of cnnoidal stems. 
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NIAGARA COUNTY. 

WV lnul tin' sumc'-rocks sin this county arS in the preceding anis. The Medina sandstone 
forms a 1 u odd band dji the northern side of tin' conniy, reaching neaily to the line ol the Erie 
canal, and the Onondaga sail group /oi ms a n.mow hand vji Us somhctfi edge. The Niaga- i 
and Oluilon groups form a high 'len.u e, extending entirely across the county, and are only 
inter%S|ftO& *at the Niag.ua aver, puisumg their way beyond into Canada. This reiriaikabie 
terrafce ffrrn i she s a good qppoil unity of cxaunnmg the rocks of these gioups, and no locality 
oilers so good lai ilities for this purpose as Lo< kpoil and the gorge of the Niagara. 


'*■ SurJ ate of •/ hr to ifa U <f — Shctunu 9 fyd. t * 1 

\ , 1 < ^ c * , , 
Tlic M oimtain riflgft* is the raosttemarkahle fcitfruie in the sin face of thps county.- This 

ridgii gi.idimlJy rwc:$io the wcstvy&rd, and at ihg Niagara rivci^ is ab.oul llireo hundred and 
iilly leel uho\o the JoV< i ol I .dkc <3h%tig, and two hundr^ atfd, iTi’)^(pet above the count iy 
on thf noith. A t Xewist on,* theAvhpjto' descent to the fltfrtji is maM&jjjR^ne olivet; but farther 
east it (lesemdrt 1 gxan^steps, or ttef^ces. \«Tlus ddnble oflsot is produced 

iiy the. unequal haii^JcW'bf. the rocks j^a’ gtratuip nf\sandstonc causing the lower one, while 
most b( the sp^f^9f^:Ab\^h to -ihc limesltytf dYfffipIl. In Jhe eastern pari ol the 

county, IitiS declined that ifdipVbjuHxith tiio general level of 

*PjlO mo uiUcUtff ridge passes through the Urtyjis of Lewiston, Caiiihua, 

’ * - - * " Xa 

lit 
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l^ockporl, and Ruvaltnn. From the fool of this terrace llir cotmliy declines gradually toward* 
the lake, ami the top of the terrar. 1* the lngheM land in the county. From thence theie 
a gradual slope south, to the 'IVoaw anda cieek. The streams flowing to the lake !u\c<ut 
them" channels deeply into the red marl and sandstone, and their threat breadth and depth indi- 
cate a much larger quantity ol water at some previous time. 

The dnlt lulls do not rise more than a few feet above the general smface. The soil everv 
where*- is composed, m part, of water-worn materials ; but the lulls, if there ever were any, have 
been levelled by some subsequent cause. 

In descending the terrace on the north, we find ndges of loose mateuals extending from 
1 lie top and sloping gradually oil' to the surface below. Where the northern extremities of the 
hills have been excavated, wc Iind large lomuled masses of limestone and shah*, from the 
rocks south, with masses of granite. These are all mingled together in confusion ; and the 
masses of limestone are worn and scratched, as if having been borin' along with blocks of 
harder rock. From these appearances, and the form of the hills, it is \ojy evident that a cur- 
rent ot water llowed from the south. But again, on the summit of this terrace wc iind masses 
ol sandstone Irom tin' north, often wedged into fissures of the. limestone, a sit duven there 
by violent force. The following section of the cliff, and a supcifieinl deposit of this kind, at 
Lewiston, illustrates the subject. At the point a, which is just beyond the edge ol the pro- 
tecting mass of grt y sandstone, there is an immense accumulation of partially worn iiagmcnts 
of sandstone and limestone; large numbers of the latter being from the top of the tnraec 
above. This deposit lias been penetrated seventy feet, without reaching the ro< k beneath. 


» /’* . - 
,//: 

■ V V 


b 2, 3. Low or , nn.Mlo and uj.pcr pints of the Medina s.unlstonr*. 5. Shale of the flmup. 

4. UlinUm Oioup. (] Limestone of tin- .Nj.i-mi.i I .l.iij. 

Several e\tensi\e irifershes along the lake shore are gradually being idled with materials 
brought, into them by streams, and deposited, while the outlets arc dammed up by beaches. 
Swamps on the south side of the Ridge road contain deposits of partially decomposed vegeta- 
ble matter, to the depth of three or four feet. When the swamps are filled with water, this 
substance expands, and the surface is elevated considerably above the level which it occupies 
when dry. When drained, and the vegetation burned, the vegetable soil below takes fire, and 
is with difficulty extinguished. A swamp of this character commences five miles cast of 
Lewiston, extends three miles, and ftFabbut half a mile wide. The vegetable soil is from 
[Geol. 4th Dist.J 56 
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one to three feet thick, and underlaid hy day, though in some parts a deposit of calcareous 
marl is inlei posed. 

The vegetable soil of these swamps will eventually become peat ; indeed its composition is 
now the same, but it is not yet sufficiently decomposed to allow the particles to cohere. The 
swamps south of the Ridge road can readily be drained, and will become fertile meadows 
The south part of Niagara county is not thickly inhabited : the ground is low and marshy ; the 
growth of timber, tamarack, elm, ash, etc. The land only requires draining to become as 
good, or better, than any in the county. The junction of the limestone and gypseous rocks is 
near the southern line of the county, and at. this point we always find some ol the host land. 
The dam across the Tonawamla, near its mouth, is a serious impediment to draining this region; 
and unless the streams flowing into this, are cleared from obstructions, and the accumulated 
water carried off, the south part of this county and the north of Erie must long remain unim- 
proved. 

In following the lake ridge from the east to Kighteen-nulc creek, it suddenly disappears, 
and is again seen four miles farther west. When the lake was at this elevation, probably a 
broad bay at the outlet of this creek prevented the continuation of the ridge. About seven 
miles west of Eighteen-mile creek, the ridge divides; and a portion, precisely similar to the 
continuous ridge, after extending two miles in a northwest direction, suddenly terminates 
This fork was evidently a bar projecting into the ancient lake. 


Lake Shore. 

• 

The lake shore, forming the northern boundary ol this county, rises abruptly to the height 
of from top to thirty feel. The hank is generally composed of gravel, sand, and clay, with 
a beach of pebbles at its base. The lake at its present elevation washes the foot of the bank, 
and in many places is undermining and wearing it away rapidly. On some farms ten feet in 
width have been worn away in the course of a year, though the average loss of land may 
not be more than four or live feet annually. Being upon the lake shore in this county 
during a violent storm of two days (25th and 20th of October, 1837), T found that, during 
that time, the sod to the width of three or four feet had been worn away. This effect was 
not confined to a single spot, but extended for mdes. The waves, during storms, are dashed 
against the shore with such force that they arc thrown entirely over the bank. It has thus 
become a matter of much importance to the farmer, to protect his land against the ravages of 
the lake. 

The Medina sandstone appears in the bank in many places, and at such points the land is 
in a measure protected from the action of the waves. All the projecting points along the lake 
shore arc of sandstone, or marl of the same formation ; and where it does not appear in the 
bank, it is found at a little, depth below the level of the lake. The most northerly point of 
this rock on the lake shore is at least four hundred feet below the upper stratum of the forma- 
tion. 
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The pebbles along the lake shore aie red sandstone, and greenish blue siliceous limestone, 
both containing fossils, the latter an k nioie abundantlv. 1 he fossils in these pebbles me 
C oraUuirs , Orthocrra\ bivalve ;md univalve shells. Until the character of the stone, and 
the fossils, differ from any in the Foinih Distuet. The mineralogical character of tin' pebbles 
along the lake shore farther east, is very similar, but they eonlam no fossils. The pebbles 
in the lake ridge, in Niagara county, exhibit the same fossils, and are precisely similar to 
those on the lake shore, all being fiom the Hudson river group. 

Abraded materials from the banks are transported by tin' water, and form bars and shoals 
at the months of smaller streams. The only liver is the Niagaia, and tin* immense body of 
water brought down its < hannel entirely prevents any obstruction Iroin depositions at its mouth, 
though there is doubtless a vast deposit in the bed ol the lake where the current becomes 
neutralized. 


lit whirrs. 

Boulders of granite, and other rocks, are scattered over the northern part of tin* county, 
in sonu* places the surface, being literally covered with them, while in tin* southern pait they 
are almost entirely absent, in tins respect Niagara < minty differs from Monroe, where m the 
southern part boulders are veiy abundant and of large size. They aie moie abundant in tin* 
eastern part of this county than towards the Niagara river. These boulders appear to follow' 
certain eoiiises, and to exlend in great profusion over eeitain districts ; tins distiibution appears 
to have been governed !>v some law, and we may yet arnve at data which will ('liable us to 
describe the* drift, and* its varying characters, with as much precision as wc now do a stratum, 
or a series of strata m an older formation. 


•Soil. 

The soil between the mountain and the lake ridges contains a large proportion of clay, 
although extremely fertile. The lake ridge and tin' sod, for a limited distance, on cither side, 
is sandy or gravelly. Noith of the Ridge road, the soil for a short distance is clayey, except 
along the streams, wheie it is sandy. Fiom the ridge to the lake shore, the prevailing 
soil is sandy loam, of a yellowish color, inclining to hi own where the sandstone, approaches 
the surface, as it does in many places. It contains carbonate of lime, whn h often cements 
the gravel below the surface. All kinds of crops flounsh on this soil ; and wheat, in Niagara, 
is considered belter than in the counties adjoining. 

The indurated marl, or marly sandstone, does not admit tin 1 , passage of water; and when 
it approaches the surface, unless on a declivity, the water is too long retained. The soil in 
these eases becomes xvet and cold, and in rainy seasons the crops are sometimes injured. 

In some places in the northern part of this county then 1 are alternations of a < layey with 
a sandy soil, often several miles in extent; and generally, m this part of the county, the soil 
seems divided into nearly equal proportions, in one of which sand predominates, and in the 
other clay. Tlvc sandy portions are a little elevated above the loam or clay soil, as if trans- 

50 * 
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ported by a gentle current over the bottom of the ancient lake, which might move sand ; 
while clay, if once deposited, would be less easily disturbed. 

The soil upon the mountain ridge is sand, or sandy loam, for a mile or two south, when 
the proportion of clay increases. Along the Tonne wanda, clay soil predominates, owing to 
the gypseous marls, which are argillaceous, in the lower part of the formation. These marls 
extend into Niagara county, their outcrop being a little distance north of the Tona wanda creek. 


Clays. 

Beds of clay are found in every town in Niagara county, though many are of impure quality 
from admixture of sand and carbonate of lime. The demand for bricks lias, however, been 
confined to one or two points, and consequently these beds have not been explored. The 
prevalence of limestone, and limestone shale, more or less affects all the deposits of clay, 
except those along the lake shore. 

Many of the bricks manufactured in the county are of inferior quality, arising from the 
use of sandy loam mixed with the clay, instead of a pure siliceous sand. This loam contains 
abundance of fine particles of limestone, and when burned, becomes lime: the action of water 
on such bricks is rapidly destructive. 

On the lake shore, a bed of clay continues almost from the eastern to the western extremity 
of the county. In some places this thins out, and its place is occupied by gravel or loam, and 
sometimes the clay is intermixed with one or both these substances ; the upper part being 
grey and less pure than the lower, which is usually of a bluish color throughout, or variega- 
ted with spots of brown and green. Where the lower part of the stratum is seen, it rests on 
a partially indurated deposit of gravel and clay, of a reddish color, and this rests upon the red 
marl or sandstone. The clay is from two to six feet thick, and often contains pebbles and 
boulders, similar to those on the lake shore. Frequently we observe alternations of the clay 
and a part of the gravel stratum below and above, and the clay is often much bent and con- 
torted, although it rests on a nearly horizontal base. These alternations and contortions are 
in many places very remarkable, and would induce the belief that almost any position, observed 
in stratified rocks, may be given during their deposition. The presence of pebbles and boul- 
ders in the clay, proves that the water, from which it was deposited had sufficient velocity 
to transport large and heavy materials. 

The grey loamy clay above the blue clay sometimes attains the thickness of four or five 
feet, and in some places the whole deposit is of this color. The grey, where it occurs, appears 
entirely distinct from the blue, as if it might have been deposited at a subsequent period. In 
this clay we find the calcareous concretions called clay stones, or “ clay dogs,” which assume 
all imaginary forms, sometimes the most fantastic. They are often spherical, and sometimes 
two or more of them attached together. They appear at regular intervals in the strata, and 
commonly aline of them marks the junction of the grey with the blue clay below, being at that 
point where the surface water meets an impervious layer. These substances are an earthy 
carbonate of lime, which is apparently deposited from the water prccolating from the surface. 
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Fibres (apparently vegetable) extend bom the surface to the depth of three or four (sometimes 
twelve) feet; and around these fibres as a nucleus, the deposit is made. The grey loamy 
clay is pervious to water, while the blue clay is not ; and the fibres never extend into the blue 
clay, but always terminate at its surface. We find the clay stones surrounding the same fibre 
at different depths, andean often trace the connection of several ; sometimes these arc merely 
rings of calcareous matter, the internal part still being clay. Those formed directly around 
the fibre are usually perforated; but others are often attached on every side of this one, which 
are entirely solid. It appears as if the water bad been conducted downwards by this fibre, 
and the solid material deposited, forming a ring. But when the accumulations are large, or 
where the stratum below is impervious, the calcareous matter is forced out on every side, and 
produces the fantastic forms which we so often find. 

This deposit of clay is found on the Niagara river, and extending nearly a mile from its 
mouth. At this place, the grey or yellowish clay above attains a much greater thickness than 
at any other place. 

Sands. 

No extensive deposits of siliceous sand occur m this county. In many places along the 
lake shore, it appears in small quantities. 

Wafer and Springs. 

The county is well watered throughout, both by springs and streams. Along the foot of 
the mountain ridge, numerous springs of fresh water gush out from fissures in the limestone, 
or at the junction of the shale and limestone below. Water is readily obtained in almost any 
situation, by penetrating a few feet below the surface. North of the mountain ridge, it is 
sometimes necessary to penetrate a few feet into the marl or sandstone, before a sufficient 
supply is obtained. 

Springs of hydro-sulphuretted water, — a sulphur springs,” arc of frequent occurrence in 
many parts of the county, but few of them have any celebrity. Some contain sulphate of 
magnesia in solution, in suifieient quantities to affect the taste very sensibly. 

Near Lewiston a copious spring rises from beneath the stratum of grey sandstone, about 
one hundred feet from the top of the formation. The water of this spring is slightly 
charged with sulphuretted hydrogen, and contains a notable proportion ol sulphate of mag- 
nesia. Its situation, however, is almost inaccessible, and for that reason uilJ not soon become 
a place of resort. Other similar springs, but less copious, occur in the vicinity. “ Sulphur 
springs’’ are found in many places in the shale and limestone along the northern slope of the 
mountain ridge. They occur wherever iron pyrites is disseminated through the rock. At 
Lockport, in the limestone above the shale, a spring of this kind, when opened, discharged 
gas sufficient to support a constant flame from a small tube. On the Tonawanda creek, 
about two miles from the village, on the land of Mr. Vandenburgb, is a spring of this kind, 
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which has some celebrity. About three miles below Niagara falls, near the margin of the 
nver bank, there is a sulphur spring, which is prepared with accommodations for visitors. 

I observed but one chalybeate spring in the county. This is on the farm of Capt. Leonard, 
two miles north of Lewiston. There are several oilier springs at the s.arnc place, and the 
water of some is said to yield salt on evaporation. Two miles east of Lewiston, a copious 
sulphur spring rises from the shale on the mountain ridge. 


Salt Sjmngs. 

In Niagara county, as in Monroe, we find salt springs along the course and in the beds of 
almost all the streams m the noithcrn part of the county. These springs are not copious, but 
we frequently find three or four in the distance of half a mile. Several of these springs occur 
along the course of Kightecn-milc creek, between Lockport and Lake Ontario. Salt springs, 
affording small quantities of water, occur along (Joldcn-hill creek and Johnson’s creek. Salt 
was formerly made from a spring within three miles of Lockport; which, at the time 1 
examined it, was filled with fresh water. 

It is the general belief that the water of these springs increases in strength on descending 
into the rock, but this may be doubted. At St. Catharine’s, II. C., a boring of live hundred 
feet was made in the same rock, and it was found that the water at three hundred feet was 
27 u (hydrometer), and at four hundred and twenty-five feet, 20° ; but this degree of strength 
was not constant at the same depth at different times. 


Tufa — Marl — Materials for Agriculture . 

Tufa is found in small quantities in many places, particularly along the north slope of the 
mountain ndge ; but it nowhere occurs in such abundance as in Monroe county. 

►Shell mail is found in swamps between the mountain and the lake ndges. An extensive 
deposit of this sufjstanee occurs in a swamp five miles east of Lockport : it has been used at 
this place as a substitute for lime, but not as a manure. Several other swamps of a similar 
character occur on the south side of the Uidgr road. In the south part of the county, along 
the Tonawanda creek, are found beds of marl, but the condition of the country will not 
admit of aecuiatc examinations. These beds being in low grounds, cannot he available till the 
land is drained. 

The lower part of the gypseous rocks extend into Niagara county, and where they approach 
the Mirfaee, can he used to great advantage on sandy soils. 

The partially decomposed calcareous shales on the northern slope of the mountain ridge, 
are a good material for manure on sandy lands ; but the large proportion of argillaceous matter 
precludes their use where there is already sufficient day in the soil. 
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Metals. 

Bntr iron is the only metallic ore of .my importance, and this is not found in sufficient 
abundance for manufacturing. It occurs in beds a few indies thick in many places in the 
northern part of the county, perhaps none more than six or eight inches thick, f collected 
specimens from Lewiston, and Wilson. Jn both places the deposit covers a considerable ex- 
tent of surface, but is of little depth. 'The rocks trom which this ore, is derived arc shale 
and sandstone, and the proportion of iron in those is so small that large deposits are not made. 

The argillaceous iron ore of Wayne and Monroe counties is not anywhere found in 
Niagara county, though the formation is continued. 

Blende (sulphuret of zinc) is found m cavities of the Niagara limestone at Loekport and at 
Niagara falls, and sometimes disseminated in the rock. The quantity is only sufficient for 
cabinet specimens. 


Quicklime and Ihfdruulic Cement. 

The Niagara limestone is the only rock m Niagara county from which quicklime is made 
The lower portions only of this limestone, near its outcropping edge, arc used for making 
pure lime; any part of it, however, is pure enough for agnculluial purposes. 

it has already been stated that the outcropping edge of tins limestone folhnvs the course of 
the mountain ridge, so that at a glance one may perceive in what part of the county lime is 
manufactured. 

Hy drauhe cement lias been manufactured from the impure limestone, forming the beds of 
passage from the shale to the limestone of the Niagara group. In many places lurthor east, 
tin', saint' bed in the mountain ridge furnishes the hydraulic cement used on the canal. That 
furnished for the aqueduct at Medina was from this rot k, which occurs at Shelby, two miles 
south of Medina. The same strata extend at ross the county from near Middlcpoitto Lewiston. 
At many places along this distance a good ( ement may he obtained, but the best stone for 
this purpose is near the top of ihe terrace at Lewiston. The stone at *1 lus place is a sili- 
ceous limestone, with some argillaceous matter, and containing a small proportion of the oxide 
of manganese. Owing to the presence of this ore, the stone presents a greenish hue when 
first exposed, but finally becomes a rusty grey. 


Materials for Construct uni. 

Both the limestone and sandstone formations furnish# good and durable materials for the con- 
struction of buildings. There is a stratum of the sandstone formation about twenty-five feel 
thick, which affords a very fine building stone ; and from die peculiar smoothness of some of 
the layers, it is often very beautiful. The stone is a very pure siliceous sandstone, separating 
into lamina: or layers of from one eighth of an inch to eight inches thick, with very even 
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surfaces. The position of this stratum, or bed, has already been noticed as occurring in the 
midst of the red marly sandstone. 

The limestone, particularly in the lower strata, furnishes a superior stone for building. It is 
only at intervals, however, that the same strata furnish a similar material; for at one point we 
may obtain regular blocks of almost any required dimensions, and often at a short distance the 
the same stratum is divided into thin laminae. The best material of this kind in the county, 
and indeed far the best I have seen in the district, is obtained at the Coldspring quarries 
near Lockport. These quarries arc at three points within a mile of each other, and within 
three miles of Lockport. Two of the quarries belong to Mr. W. I) Shuler, and the other 
to Messrs. Skinner and Day. Mr Buell has since opened another quarry near the village of 
Lockport. The stone is of a light grey color, generally compact, or sub-crystalline, though 
often exhibiting a porous surface. They are among the most durable materials for construc- 
tion, as may be proved by examining the locks of the canal at Lockport, where the same kind 
of stone has been exposed to all changes of temperature, and to freezing water, and stdl remains 
firm. Wherever this stone has been used in buildings, it remains unchanged by the action of 
atmospheric agents. It is extensively used at Buffalo, Lockport., Rochester, and many of the 
villages along the canal. The quarries are favorably situated, being on the brow of tho 
mountain ridge. 

Variegated Marble of Lockport. 

At the village of Lockport, we find the same strata as at the Coldspring quarries ; but here 
they are more compact in texture, and contain abundance of fragments of crinoidal columns. 
These columns, and a few other fossils in the rock, arc of a reddish brown color, giving to the 
surface a beautifully variegated appearance. The rock is sufficiently compact to he polished ; 
it has been used for some ornamental purposes, and is known as “ Lockport marble.” 

The variegated strata are from five to eight feet thick, and extend over an area of many 
acres. This marble will doubtless become valuable at some future time, when the demand is 
greater than at present. 

# 

v Flagging Stones. 

* 

Flagging stones of the finest quality arc obtained from the Medina sandstone. The princi- 
pal quarry belonging to Mr. Whitmore, is- one and a quarter miles northwest of Lockport. The 
stone quarried for flagging occupies about five feel in thickness, of the upper part of the strata; 
the stone separates into thin laminae or layers commonly of the thickness of two to four inches, 
but often not more than the eight li of an inch. 

The slabs are frequently obtained twenty feet square, and no more than four inches thick. 
One in the collection of the State, is six feet long, four feet wide, and little more than an inch 
thick. From its even surface this stone is admirably adapted so the purposes for which it is 
used, and the purely siliceous texture renders it extremely durable. It is now much used in 
Buffalo, Lockport and Rochester. 



SENECA COUNTV. 


449 


S K X EC A COUNTY. 

A fl that pait of the county north of tin’ Sonora lako outlet, with tho exception of a small 
portion south of a line drawn from Waterloo in a northwest direetion to Ontario county, is 
occupied by the Onondaga salt group. Nearly all this northern part of the county is deeply 
v even'd with alluvium ; and the rooks appear at \ery few points. Oneofthe.se is in the bank 
of Hear creek, where gypsum was quarried many years since; and another about three miles 
north of Seneca-falls, where gypsum find gypseous marl werej>enet rated m digging a well. 

The great depth at which gypsum is found m the noith purl oft he county will, for the pre- 
sent, and for a long time to come, preclude its profitable exploration. The waters of Seneca 
hike, which have worn a recent outlet along the southern limit of this series, expose the gyp- 
« u in and associated molts near Seneca-falls u U#ur, and for neatly three miles below. Along 
: his distance the gyp, stun us extensively quarried. It occurs in niegiilar, often conical musses, 
enclosed in a greyish friable nlnrl, with which it is often much mtci mixed, and m consequence 
deteriorated in quality. 

There is here no evidence that the masses ol gypsum have furred up the strata, as noticed in 
*nmr places in Monroe and Ontario counties. On the oihcpliaud, the lyics of slratiheation in 
the marl are continued tlirmigh the* mass of gypsum without interruption. The stiata are 
undulated, the depressions being between the beds of gypsum , and ibis appearance may 
have been caused either from the porous naluie of the marl by which some of it, has been 
dissolved and earned (MV, or from eontiaclinn, on drying of the mass between the gypsum 
beds. Tho latter, being a chemical compound, and the force of aggregation greater on 
becoming indurated, has contracted less than the. surrounding mail; it < misequontly presents" 
a slight convexity in the surface. In these bvds all appearances piove that, the gypsum was 
separated fiom the marl by chemical attraction, while each was in a fluid or scmilluid state. 
Small particles and scums of gypsum ‘still remain scattered through 1 he surrounding mass 
and it very appropnately receives the name, of gypseous mayl. 

I lie rocks belonging to this fouuation are already described ; they all bear much u/ufoimify 
m character at different points, and are jjasdy reeogni/.ed, even when the gypsum is not [ire- 
sent, by their argillaceous nalurc, a#d nearly uniform drab or ash color on o\po>uie to 
weather. Some portions are liardcr an# darker, or frequently green on first e.*p<»*me. Owing 
to the usually soft nature of the strata, they ba\e been relieved fiom extensive touts, and 
the space, filled with alluvium from more northern rocks; this is p.irtu ul.uJy the case in 
Wayne, and the greater part of Monroe counties, as well as in .Seneca and Ontaiio; and 
from this fact, a .principal member of the series, ibe red shale, lias been overlooked. 
Knowing the character of this rock, from examining other localities, we find evidence of its 
existence along the northern part of this formation from the color of the soil but after much 
careful examination, 1 have not. found a point between the Cayuga and Genesee river, 
where that rork is exposed. Near King’s corners, in the town of Iftitler, Wayne county, tin 
^Guol. dth Dist.] 57 
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soil for some distance along the road is of a deep red color, owing to the proximity of the 
red shale : farther west th6 line of this rock is covered by deep alluvium, which in many 
places is colored by the red shale. 

The quart ics below Sencca-falls are extensively wrought, and large quantities of the plaster 
sent westward on the Brio carjpl, and southward up the Seneca lake, and thence by the Che- 
mung canal ; it is thus distributed over the rounties of Chemung and Steuben. 'The quantity 
of plaster annually taken from these beds is about five or six thousand, tons. A small propor- 
tion only of the vast quantity lias been icmoved, and, at the present rate of consumption, it 
will be long before theso beds are exhausted. 

That portion of the county Eolith of the millet and north of the turnpike leading to Cayuga 
bridge, is probably underlaid by plaster, and the wofking of the beds on that side of the 
outlet will gradually lead to its development. 

Abo\e the gypsum, at this place, is a compart marl, containing small masses of gffmular 
gypsum or selenite, which often appear to have crystallized in the fissures and seams. The 
action of crystallization in this case appears to have taken place after -the rock had become 
partially indurated; and the indurated part of the marl in piany places* is filled with lrn-guLn 
cavities, lined tvith crystalline carbonate of lime. This appearance may have occurred from 
the rock having been broken up alter partial induration, and thus forming with the gypsum, 
then in solution, a kind of conglomerate, as is seen income rocks below this. 

The soft gypseous marl, surrounding the beds of gypsum, could be*, very advantageously 
employed on the sandy soils north of Sencca-falls, and west, towards Waterloo. 'The argil- 
laceous matter of .the marl would form with the sand a soil of proper consistence; while th« 
calcareous Ynatler, and the small admixture of plaster, thus introduced^ would be efficient in 
promoting vegetation. 

On Black brook, three miles north of Sencca-falls, this mineral was obtained many years 
since, but it lias not been farther explored. At another point in the same neighborhood, a bed 
was found in digging a WelJ, thirty feet below the surface. This depth, however, will effect- 
ually preclude any explorations for the mineral while it bears no higher prices than at present. 
On the south side of the outlet, the bods probably continue tin unlimited distance; but the 
increasing depth of the superincumbent materials, from the dip in that direction, will effectually 
preclude its exploration at this place. * 

Along the south s^lo of the Seneca outlet, ftie Coniferous limestone occupies a belt of 
country abort! fltvo of three miles wide, gradually approaching the stream about a mile west 
of Waterloo village. * 

Along the area vtfherc this ispck is exposed, there is evidence of several downheaves ; pro- 
bably caused tiy tHI solution and removal of the soft rocks below. Theso downheaves are 
connected with, or produced by the same cause as those more important ones on the east side 
of Cayuga lake, described by Mr. Vanuxcm. No manifestation of disturbance appears on 
the surface; ihc limestone is scarcely raised above the level of the surrounding country, and 
the strata observed quarries all dip south at an angle of from four lo six degrees 
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Noting the amount of dip in this rook, and finding it to occur frequently lor a distance of 
several miles, we might, at lirst view, he disposed to 'estimate it as of greaf thickness; but 
iii each of these quarries we find picoisely the same roi ks repeated, and the whole apparent 
thickness consists of a few sfrata which have been se\eial times broken up. 

J ii one of these faults, arises a copious spring of pure cold water, from the l^d ot which, 
and over an area of twenty feet, nitrogen gas^s abundantly emitted. No deposit of anv kind 
is left by the water, which through its wdiole couise to the lake is remarkably clear and limpid. 
The water from this spring, and another similar hut tyTUeli smaller one nea$, supplies tilt* 
Canoga flouring mills, a saw-mill and some ether machinery. From no other spring m this 
part of the State is nitrogen gas known to issue, all others known m the Stall* being near the 
junetiou of transition with primitive or metamorphic j^rks. 

The ])nncipal quarries of the Corniferous lfrneslona are those of APAlUsler, K orison, and 
one belonging to the county, adjoining the latter) hull it mile south of the last is [mother 
extensive quarry, and also one half a mite southwest ol the Canoga spring. The stone is 
quarried for buildings and enclosures, as w,$ll as for burning into lime. The layers do not 
generally exceed a foot m tliieknpss, and are separated by linn scams of shale, from six 
to eight courses of tl^g stone are to by seen in each qimny, which are generally separated 
by thin seams of shale, and sometimes- by a layer of honi$tono ; two or three* ol the latter 
sometimes occur in tire same quutry, .separating th,£ courses of limestone. The lmmstonc is 
more commonly m courses of nddules in the limestone ; sometimes one, and [it other times 
several courses, occurring m the same st rut urn* of the different quarries*. When dressed with 
the chisel, it forms an elegant and durable material for stepstones, door and window raps and 
Mils. 

The Alareellus shale and the Hamilton group occupy a broad belt m this county. The 
different members of the latter are well developed on the, shores of both the Cayuga and Se- 
neca lakes. These shales are chiefly interesting m the vast number of fossils which they 
contain, and in the production of a calcareous sAil. ' * 

Succeeding the Hamilton group we find the T idly limestone, the* Genesee slate, and the 
shales ami flagstones of the Collage group. 

Almost all ‘the ravines where the [lamiltoifcgroiip is exposed, appear to have formerly hern 
large water courses, the present streams cutting a narrow channel in the bottom , which is 
composed, sometimes to, great-depth, water-won* fragments of shale and the m ks above, 
and covered with soil supporting the largest forest trees. Along the hanks of the ravines, the 
destruction ol the shale lifts produced a thfti hut rich soil, which, though the rains me constantly 
washing it dowm into the valleys below', produces a smallgrowth of trees, and a luxuriant one 
of flowers, of which a greater variety and in greater beauty can scarcely be seen. 'I he family 
of Trillium, the 'Corydalis, Dent ana , Caulophyllftin , Tiarr/lu , jpid the dclictftc Mitellu, 
with hundreds of others, spring up in the greatest perfection and profusion. As beaiHiluj 
objects of natural scenery, these ravines cannot be surpassed. 

localities of the sfial e of this group are so numerous that it is unnecessary to enumerate 

them all. The shore of Seneca lake, from three miles above the outlet It) Hoff’s point, pre- 

* 

57 * 
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sents an almost continuous exposure of greater or loss height. The western shore of Cayuga 
lake, and for nearly the same distance, ^exhibits these shales, but notin high dills as on the 
other side of the county. 

The 'fully limestone is one of the most important rocks of thc’courity, furnishing a supply 
of Ume along its line of outcrop, from ten to twelve miles south of the Gorniferotis limestone. 

There arc a few localities where this rock is vfcry compact ; thc^layers arc from one to two 
feet thick, and it can be qu%rned*of any required dimensions. Its northern edge extends in 
a curve entirely across the ctfurffy.* From where it is first seen, it may be followed in a north- 
easterly direction to a point two miles north of Wvid village, where if, is quarried for burning 
into lime, and for various other purposes, on the landirf Mr. ^Thompson Johnson. This point 
is the greatest northern extension of the curve. From here it gradually bc^ds to the southeast, 
and appears on the Cayuga lake shore, ill a line nearly east from its point of appearance on 
the shore of Senccadake. This curbed outcropping of the mass is merely the effect of erosion; 
the greatest force of the northern current being in thse channels of the t$<f lakes, its power was 
diminished towards the Centre of tfie county, whid|| ! consequently left the limestone extending 
farther north at this point. / * ' * 

The Genesee# slate, resembling vefy nearly in appearance the black, shale of the coal for 
illation, has been mistaken for jjhc same ; and cipMfralions fbr coal have frequently been 
undertaken at great expense, resulting in fljjpil disappointment and loss. ' Most of the excava- 
tions for coal in this part of the »Sfftle are madg in Ibis shale* or till® next succeeding group, 
wliieh bften contains fragments of vegetables. *hie emission of inlkiftmable gas, particularly 
when arising fromjthis rock, is supposed to proceed from beds, of bituminous coal. Although 
the falhicy of such a supposition htfs been frequently shown, the opinion is still entertained. 

Iif the rocks of the Pottage group, in this cmmtjt, we find large numbers of fragments ot 
what appear ta be terrestrial vegetables; some of these are several feet long* producing a 
seam of coal of the stime dimensions. Those appearances have been sufficient, in induce a 
belied in the existence of Workable beds of cdfil, but J neuil not say that such a supposition is 
entirely unfounded. * 

About four miles south of Lodi village, an excavation for coal has been made in the rocks 
of lliis group. The principal inducement in thi»casc appears to have been iron pyrites and 
the sulphurous odor of the water, which is covered with a liluT so common tn water flowing 
through Tpyrilois or other racks. Petroleum also occurred in gibljulgs on 'the lower surfaces 
ol tlie slaty layers, #hich circumstance tvas considered by an ^ old miner,” who directed the * 
excavation, as a suite jpd cation of coal. When I saw th^fjjaee, the original excavation was 
filled with dirty water^ftn^thc shales' thrown out were ncgrly dissolved into soil. 

Some good flag-stones are obtained from this group in the town of Lodi, and there are nu- 
merous localities whfre tli|^c may be obtained in t^his part of the county. 

'This group isaexposedhn many of the raiAfes south of Lodi fiffage, on tlift Sc net- a lake 
shore ; also in the game latitude on the Cayug.t shore, in" the south part of Covert, and in the 
ravines extending towards the middle of the county. 
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The principal building materials are the Cornifcrofis limestone in the north, and the thin- 
bedded sandstone in the south part ot the county. 

Calcareous tufa and marl *ceur in small quantifies in several places; but from the naw 
rowness ol the county, descending on either side to the lake* shores, there are few situations 
admitting of large accumulations. The most* extensive which 1 ha\e seen, is on the iarm of 
Mr. Dunlap, near the village of Ovid. % 1 

This county possesses few mineral resources except gypsum, being eminently agricultural 
with a highly fertile soil. The a*>rtlj western portion is*Soinewhat Sandy, becominsf loarrty on 
tlic south side of thowutlct, while some portions eagfeof this nic quite clayey, 'idle ^revad- 
mg soil ol the higher parts of the count j i« a clayey ^gravel. 

' Northern boulders are rare m this county, though the rfteks bf file northern part ot the 
district arc "largely intermixe&in the soil. 


UNTAlUO COUNTY. 


In this county we tpuj the same rocks, and in the same general order, as m Seneca. The 
“ Saliferous dhnip of Onondaga ” occupies that part of the county which lies north of a line 
drawn from a point turn mule north of Oak’s corners, in the towft’oi Phelps, along the course 
of the Canandaigua outlet to Manchester, and thence west to Victor. The vast acoQfiin Litton 
of drift, however* leaves the rocks (h posed but at few poirilM$ which are mostly along streams. 
In a few cases, what appear externally to he drift hills are isolate^ masses ot gypseous marl, 
etc. deeply covered; and income instance's small masses of gypsum Jiave been found m the$e, 
much above the ordinary level of the valleys $n4 surrounding ooun^jy. Admitting that the 
gypseous roftks originally held a higher elevation, and etipal to that of the. drift lulls, before 
llie intermediate portions were tra imported ‘southward die fact proves the v.isl quantity of 
matter removed by this agency. * v 

This group bf rock^is much belt qp exhibited m OnUino than iu Seneca county, having a 
greater extent, ainftin one o* two placCs*<devblo]flng a different character. #The gypsum here 
occupies three distinct- jangeS ; th$ northern or low$at$Rppc$*tng upon, or just north of the 
eotmty line, and the oflifcr two withftt’the county. in the first the <gyp.sunws associated with 
a grey marl, \yhich rcposcS on a j^reen nfl^rl oontaining no gypsum. *Tho'gjvy marl exhibits 
iron stains ^nd decomposing pyrites ; and pyfites also found with the plaster winch occurs 
in small irregular *ihas®Bs, having a granular or'crysfallme texture*, and frequently accompanied 
by selenite. Masses of*£clenite arc very abundant, in the maif, varying, frtnn the size of a 


walnut 1o several pound* wrti^lit, isolated as regards themselves, anefc having no connection 
whatever with the larger masses of g^psthn. In appearance and litnde of formation they are 
very analogous to those found in the Tertiary clays. Thclirnputaclenilc often embraces a small 
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piece of solid marl, having its faces and edges grooved or striated as in the pscudomorphic 
crystals of common salt. The grey marl is also traversed by seams of gypsum, generally 
flesh-colored or reddish, in such quantities that I lie whole is ground and sold for plaster. Both 
the green and grev marl rapidly disintegrate, and form a tough clayey soil. 

The second senes ^developed near Port Gibson, and also about a mile distant, at an ele- 
vation of twenty-live or thirty lcet above the Enc'canal. An argillaceous* limestone appears 
on or near Inc surface in low knolls or hillocks ; rock, on removal, is found to bp frac- 
tured,- as if upraised from beneath, and at the dyilli of -fgu^or six feet, is iound a llaltcned, 
spheroidal mass of gypsum, quite d isr greeted with the surrounding rock. 'Hus gypsum & 
line-grained, compact, contains no selenite, and m general a])pearance is i ju ite different, from 
that last (^scribed. The surrounding fractured rock is in thip layers from four to six inches 
thick, which break into pieces from one to three feet square. TIjp surfaces present numerous 
little scams or cracks, similar to those produced in clay on drying ; and the sides of these arc 
all smpoth, and appear worn as if by the passage of water. 

This character is very constant, social* as has been observed, and serves better than any 
other to distinguish the rock. The external color, after weathering, is that of common clay . 
on fresh fracture it is bluish, often nearly black. Water is with diflimUy obtained along the 
extent of this formation ; the fractured rock beneath admitting the percolation ot water 
rapidly as entirely to drain the soil, the little hillocks become in summer loo chy to support 
vegetation. Very little gypsum has beep obtained from this series m Ontario county, though 
it seems to be the same which finishes a great part of that rnincraf in Monfoc county. Jt 
will doubtless be explored, after the supply along the Canandaigua outlet 411 Phelps becomes 
exhausted. 

The jhird series embraces the gypsum which is extensively quarried in the 1 ' town of Phelps, 
between .Vienna and . the town line of Moncliestcr, along the Canandaigua outlet. West of 
this point, one or two ma^sewarq seen in tlie bank of the outlet; and with this exception, and 
a single bed recently opened *icar Victor, the town of Phelps furnishes all the gypsum from, 
the county. This, with its associ^pd rocks, are very similar in character to those on the 
Seneca outlet. It occurs ia the sain^ irregularly shaped or somewhat conical masses, pro- 
ducing no disturbance in tig) surrounding strata, wfffle the lines of stratiheation in the marl 
pass through thoibedfl of gypsum, and in several instances where one gr two thin courses of 
hard argillaceous limestone occur in the former, these ariso are cqptinued through the latter, 
the intervention of the rqgk merely b#al^iig the continuity of the plaster, without otherwise 
affecting it. series? the force of ^gregaUon oj bjremical attraction seems not to have 

been sufficiently powerful U* separate the gypsum from all surrounding material^ constpquent- 
ly vve find it much intermixed With the mwl i wherever the attraction of particles was 
stronger than ip cither of these, as irf ihe'Kmcstonc, the strata continue^ their course through 
the mass, scarcely interrupted at all. The greater tenacity of the l&Her may have prevented 
the mobility necesaary^tp an entire separation of particles, and froirp this cause impart may 
arise the admixture of substances. n * 
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The course of the Canandaigua outlet, from Manchester village to near Vienna, is along 
the line of the Saliferous group and Water-lime, leaving the hitter entirely on the south, and 
the former, with the exception of a few beds, on the north. Cast of Vienna, all the marl and 
gypsum has been removed, and m replaced by a deep deposit of sandy alluvium, in the west 
of Manchester, the same thickness is ol>ser\M ; anti on the north suit of the outlet, instead 
of the gypsum, we find alluvial lulls rising eighty or one hundred feet above the valiey, hut 
not appearing south of the strain. From Manchester to the west line of the e'ount y% a low 
valley extends along^'thc soutlfern boundary of the gypafcous rocks, with alluvial lulls using 
on its northern side. The original course ©f the Cafkiitidaigua outlet appears to Jiave been 
north ; and it is very evident from the character of the reeks along which it passes, after 
turning cast, that this portion at least was excavated recently, or long after tl*e deposition of 
the alluvium, which may have closed its noj^hern egress. # l|b 

The principal quarries of gypsum are those of liohinson, Norton <V Co., Conk, Vander- 
mark A: Co., and Hildreth, From these ^Imut^six tliousand tons annually are ground at the 
mills on the outlet, and sold within the county. The supply is sufficient for ^ imirli greater 
amount, and unless the demand increases, the quarries will not he exhausted in many years. 
Whenever this happens, explorations udl extend north of the present quarries ; and m all the 
valleys alyng the' north .part of the county, the middle scries of plaster hods will probably hr 
found. 

The water-limes aie better developed in this county than in Seneca, appearing in then 
characteristic drab cqlor. The mass may he traced almost uninterruptedly Irom near Oak’s 
corners, in Phelps, tq Manchester village ; and Hey oii(T lv 1 l^js it appears at mrttiy points, as on 
Mud creek, and near Victor village. East of Vienna, all the strata ol this 'division are highly 
calcareous, and burned only for common quicklime. The principal quarries and Kilns are 
within one and a half miles of the village. It is alfco quarried for buildings and enclosures 
the layers being suliicicntly thick. IT becomes stained with iron on exposure, and m almost 
every locality, it is highly bituminous. 

At West- Vienna, this rock T#*bnriicd for hydraulic cement, Hind island to produce a very 
good quality.* Two miles farther west, at the quarry of Mr. Sfaflil*. hffge quantities have been 
used for tins purpose. At this place, the stone varies little ifi external characters from that 
used for lime. Jfconsists of three district varieties : two only are u$cd for the cement, while 
the fewer course is composed ol thin layers of tough argillaceous, bluish limestone, breaking 
on exposure into small irregular fragments ; and in mineral character, it is precisely the same 
as the strata which pass through the gypsum beds oft the north side of the Canandaigua out- 
let. This portion, on burning, melts into a coarse porous slag, externally glazed and yellowish. 
The second stratum consists of thin layer£, externally drab-colored, siliceous in texture, ami 
harsli to the tfuefi.* ^Jt’his is succeeded by a few Myers of irregular thickness, lighter in color 
than those below; and much more calcareous. Of* the two last mentioned, each at lutcrvals 
partly takes the fdace of the other, so^thrft tliehr thickness is variable, and the dividing line 
takes am undulatory direction. The 'Whole depth “of the two, masses together varies from 
three to seven feet. If the lowe$,of these is burned alone, the cement will not “set” under 



456 


GEOLOGY OF THE FOURTH DISTRICT. 


water; and if the upper is burned alone, it is found to be too calcareous, and less enduring 
than the more, siliceous cemtyils. To.pbviate this difficulty, both are burned together, but 
without regard to proportions. From the nature of 4.1i£ materials, it is evident that the pro- 
portions of siliceous, argillaceous and calcareous matter must be very variable ; and tow little 
attention has heretofqjc been given to tins circumstance, and to the nature of the ingredients, 
in the manufacture of hydraulic fluent. * 

West of Mic last named quarries, life watcr-lnm* appear^in numerous localities south of 
the outlet, apd near thg road leading from \ lenna to iMam}Jia/Hbr ; but4iere it is used mostly 
for cnclosjires, and*cit Manchester ullage for budding stone, some of t lit! layefs being two or 
tlirec feet thick. It is too soft, apd ftrgillacequ© for hydraulic eemqnt or good lime. Above 
the village o^Frcdon, tliis rocjy is exposed in all its varieties, |pr half' a mile ©n Mud creek ; 
and along the whol^liuc from Afnuchcfter to that village it approaches the surface, and could 
easily be obtained in any required (plant ity. ^lienee it»extend$ west to the quarries in Men- 
don, Uiougli the surface of the intervening s^anu is mostly covered with deep alluvium. 

'Hie Oriihfj^i/ saud&onr appears in this comity, upon FUpt eri'ek, at Vienna; it is not 
seen in Seneqg conn ty,^ though loose fragments containing the characteristic fossils are scat- 
tered upon ttie surface. At thelocftlily just, named it is a coarse porous sandstone, destitutes of 
fossils, so fgr as observed, with the exccpfcon of a singl^specimen of JjQjtflii/oAont/ifr ; the laruc 
Aln/pa and Dcltlujris , which fthuructqfize this rock farther cast, being entirely wanting. Its 
purely siliceous character and t ex tu retire wrtdl adapted to withstand the clfects of rapid 

heating and cooling; it*is much (Marticd for firestone, and used m die ( hilario ^furnace. «ind 

■■ 1 at 7 

inthe^lass lumacc at-Tly^e.^lt tontain© numerous small gcodciilinCd with chalcedony, 
also rounded of a dark rock aie jpd>edded in -its surfaeff , These', on examination, 

prove to be very compact aggregations of fine sand, colored with oarbonaceous matter, and 
may have resulted, us Veil js the chalcedony, from the long continued action of thermal 
waters. ^ •* * & 

At the place wlwrc this rock is quarried, il is fotlr feet thick, divided Mo two or tl^ec 
layers, one of which is aboyi tyvp iupt. s * Jt r^sts immediately on a slaty, argillaceous lime- 
stone, four IV ot thick, w]peli succeeds the water-lime proper. * *. 

Th‘ Orinmht^a limcMow, which, when free froiifcseams, is perhaps the most durable ef 
the limestones, and one of the most lic^utifuFfor IpuJdtags, is much quarried £t Oak’s corners, 
its eastern limit pi OnlajsiK) county. y * 

West of- Vienna this Jimestone jqireack out over a great surface, covered only with a thin 
coating of soil, and' h;#ing* nofthcrrt* toimination about a quarter of a mile eoulh of tig: 
Canandaigua outlet. r l1i$ principal quarilfetf in this neighborhood arc within two miles of 
Vienna, these have J'urniShed materials 4or s fen the canal, for building and step-stones ; 
and some parti* ■«y crystalline portions, frolg the unequal expansion, fo^wi gagd firestone for 
the ordinary heat of a fire-place. At these quarries four layers of limestone are exposed, 
two of which only lye workable, the others hpi% too thin, or separated by s&ims. The upper 
one has in many places been yearly destroyed by tlie action of running water. m 

The Cuntiferons Iweftonc succeeds $ie Opondaga, andpn some instances alternates with 
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it. In Ontario county it follows the same course, and can he seen a little south of its out- 
cropping edge. It is recognized by its darker blue ctTlor, fine texture and homogeneous stiiu - 
lure; it is generally very brittle, breaking with a blow the hammer, while in some 

localities it furnishes stoneMit for bidding. * *" # > 

The Marccllus shale, and die shales of the Hamilton groty>, appear at numerous points in 
this county ; aftd after leaving Geneva, they may he seen in nearly all the ravines and hanks 
of streams which ilow towards the north. The banks of Canandaigua lake also aildrd good 
opportunity of examining llttsc rocks. In otffer part# of th* county, the accumulation of 
drift is so great as to offer few exposures of flics£«aliales 

The Tully lirne.^one appears on the shore of tSeneea^lak?, at Belfcnift, in file bed of Flint 
creek at Bethel, and abouUfour fhiles northwest of this poiift. Before reaching Canandaigua 
lake, however, this rock 1ms entirely thinned out, though its pfacc in’fli#. shales is w r eM defined 
for mtvny milys along. the shore. * 

Soutl^of the range imitated by this kncftstpnc, there is a tvidth oT from one to three miles 
of the Genesee slate, but tliis rock is ffnly scene'll on g tlyj Kivines. Thomas spriiy>» of Bristol 
and other place* rise from this shale, orifse lctlver part of tlie^grouf) neft Miec&ding.if; 

T/if Portage group occupies the towns of N*iplos w C?anadic<V$nd y,ie south pait of Bristol, 
and presents the same essential Wiaracter^as describe^ i n Sefteea county#* 'T be sandstone, 
portions arc used for flagging stonesf and, wFftn sullicienfly lliioit, for jjuihhng stones, * # 

These ropks^are seen U) great advantage in the deep ravines about the bead of Canandaigua 
lake,’ and in the banks o£*thc Iloncoye, CaHndicc and Hemlock lake#. Those tlmce lakes at 
present join their outlets^ producing the Iloncoyc creek, which h^is bco^cxcdValrd since the 
deposition of the drift*; and tjifc roofcS are exposed along its whole cotifrsc. The original 
outlet of flicse vmleys was yftrob^hly ^#tner east, and j< lifting the pfrsent lfnndcquoit, pa&cd 
into .Lake Ontario hy that channel. ^Fhese, valleys also ^extendh souths and meet the Conhoc- 
ton, showing that at some farmer period the. couftitf yf tho\$itcr was twit rest r ieted within its 
present limits, bn#* extended south Jp the Ti<f£a o^Choiming. ^Thus a stream whose width 
embraces the valleys and l#d#of the lak#* in* tlfis direction* may have passed southward from 
Lake Ontario to tlm Susquobannah ; or, otherwise, a steam friyi the sohth may have flowed 
along the Coshocton and tb r - c valleys to Baku Ontario. It is quite evident, from the extent 
of the valleys ami the alluvium piled up their course, that few of our streams in an earlier 
geological erajiad t lie ir present origin, or were linked to jJ\eir prosenteextent. livery valley 
and every rock hears marj^s^f gr^ bodymf watcyr of wliich sllriffll undercurrents merely 
jvore the course of the present valleys, while #ie mighty whole ^passed ovc^ the summits of 
our highest hills. & * 

The principal mineral resource of this county isgypeum, the situation of which has already 
been described. * Thgre are several marl boils yf importance; the myst. extensile one hi in a 
marsh bordering Fiut creek, south of the village of Bethel. Larjc quantities coidd readily 
be obtained at this place, and it would prov* a jaluablc acquisition to the farmer, especially 
[pfioL. 4th Dist.] 9 
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when combined with the muck with which it is deeply covered. There are several small de- 
posits of marl near the northern edge of the county, upon the Onondaga salt group. There 
is a large muck swamg, hear^V ictor, \vl^ch is probably underlaid Jby mark This substanfce 
will, without doubt, also be found in the swafhps gt the head of Hemlock and Canadicc lakes. 


- • * yat£& county. . # 

The rocks occupying greater patt of Yates county are similar to those of the southern 
part of Ontario, only tlfc most elevated parts of Barrington an? Starkey bcirig occupied by the 
rocks of the Chemung gnuup. JThc outlet of Qxookcd lake has excavated its chSnncl through 
the nicks of lIW Portage .group, Gc#«ce slate, ^UpTi^limcstonc, and the upper patt of the 
Hamilton gfogp, presenting all thejfc in their ej?cr.$f^grig its. course.^ 

North'weslccUy fitmi PcnngYfl^, and^ at "Shepherds quarry, the rocks of the Portage group 
arc well dcvekfpcTi,* AMiis plac« the Itftver ]fhrt|ponststs oj alternating arenaceous and argd- 
laceous strata, ^containing giuch iroij "pyrites, fragments oPcarbonized^ vegetables, and 

occasionally larger Ortfyoaenc.* * * t ^ 

# The lqwer part oflhe grSip furnishes large and fine flag-stones, wkicli arc usftl hi the streets 
of Penn-Yan. # These thin layers often contain small irregular conations, surrounded by a 
coating of sliale whfl?h soorf disintegrates, and the con^ejions bccomq^oosened, in many in- 
stanccsbnjiwing tlie stoue.^ "Some 9£*thcsc strati ar$, §l$ily, aufi^gogn v*fcar away on .exposure. 

This group appears about a mile soutli of Pcnn-Yari$.in ShrtweH’s ravine, where its con- 
nection with the blaclf^hale i>clpw«is very evidf lit ; the characteristic Lmgula of the latter 
is found in abundance! m * * * * 

The same group cxjpt*ls #cst ^Intyigh^iq^owris of Jfcrusa|em and Italy, and appears in 
many of the streams^and ravines qpar the we St braifbh of Crooked lake. iThc thin layers o£ 
sandstone ara used throughout Hie country for step-stones, foot-ftalks, an? in many instances 
for enclosures, though rarely £or building stones. * % 

The outlet of £rookf*d lake affyrds a gpod Opportunity of examining the liighcr part of the 
Hamilton group, and ill nr xioi* with tl# Tully limestone ancf tflbliiglier roijks. 

Tlie lower palfrt ?f the Portagfc group "is developed itinr and on the west bank of 

Crooked lake ; if presents a*rrioN>arena<?o©us character than on the Genesee river, and contains 
some fossils not seen Elsewhere. * ** 

From the gature of^ke strata, there are few economical mineral products in this county. The 
outcropping fc bfHlic‘Tuliy limestone along lhc*Cr«oked lake outlet, is of great importance in 
furnishing lime. Farther south, near Big-Stream point, where this rock is concretionary in 
structure, it affords a good hydraulic ceineat, 4hich promises to be of importance to this 
part of tile county. * 
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Calcareous tufa occurs in several places along ihe banks of Crooked lake outlet, and marl 
may be found in the swamps at the northern extremities of the lake. 

Under the hpad of Salt springs,, has beeiv noticed the occurrence of saline matter in the 
springs about the head ol Seneca lake: a similar spring was Jbund near Big-stream point. 

Between Seneca lake and theTast branch of Crooked lake, a l^gh ridge or elevated plain 
slopes gradually to both, being divided transversely by the routines and streams. Another ele- 
vated table land, varied by slight undulation*, rises between Seneearlake and the valley of Flint 
creek, which extends to the head of the west braifch of Crooked lake f*this is interrupted by a 
depression to tlfc npftheast of lV.nn»Yam AnothcP similar portion; Aljpugh more irregular, 
rises between the valleys of Flint creek ami Canandaigua laW ; and flig paft of the county 
between the two branches of tflfookcd lake terminates m tifiigh bluff, calloikUluir point. ^ From 
near the head ot the west branch, t^xlcfruling quite the peninsula, is a vaHey Which ap- 

point ©f>which is not new more 
* ‘ * 

* 

#• * 


pears once to have connected «dic j^vo branches, the holiest 
tlian one hundred feet abo^e the ^ake. ' « •* ^ # 


* - UV1NGSTON qovmw, * + . ♦ 

The county of%ivii^kojfr cxlttbita a continuation of the rufks^of Ontgrio^l)^innigg*with the 
Watcrdimc or upper part o&, thcflil)nondagja salt group, fojjowed by liie^Onou'daga and Cowii- 
ferous limestone, the Marcellos slidfc, Hamilton group, Cen^sH^;slato and Portage group ; 
the latter occupying the high^rounels in the jymlhern paft oftlje county. 

The deep depression of the Gefriesectyidley, which #xtend^ through Uic centic of the county, 
Irorn south to north, is among the mo^t important fcaj^ues^of the county. 

The tjiickd>edded hydraulic lmfqsj^jje id the* northern part of the ccrtinty^ passes through 
Caledonia and Avon. In the foimcr pla®o is quarried in sevifirai localities. * It underlies the 
village of Caledonia, *e*tcnding thence southeasterly tqtyjgrd the (kine see rivee^ reappearing 
on the other side, and extending northeasterly to Mendon. *TI iis is chiefly quarried for 

buildings and enclosures. Jn several instances white it has bcenTjurncd for cement, it lias 
t>«eir found unfit for th^ pffrpfcse, either from improper jpfhpojjilion or from the juiode of 
bun « n «- * 


* This point is sum! to lu* the locality of native iron, an ntvnultl of w lu<^r ! h|fifi$ir« , d hi T ttc Tr.iiisiu*tfr>rjftr>f ftie Grologirul Society 
of Pennsylvania, Vol I. page M5S, and sinre it has In f n*{ii«t«ri eT«.-w hrq), I may lirrr give tin- trim #*p^natum. Thu roi ks*of 
lllulF pot Hi are u I th^’lntage group, whn h often rontain lrtin^iyrfp ** # ln iju.uiying stone at thj^ plart^ a coftoid viable fpian ity of 
this oie was found , and as it was .-.opposed to hr v.iTiuh|r,*it ^as rha&n to Dr S.utwell of Per.n Van, and ^terwnrds in Prof, 
('lit hush of CiQiieva, both of whom mformid llie persons o£ it# fcue nature. Not feeing, satisfied with \Jiis, however** l whn 
placed in a blacksmith's forge, and by much labor partially jrduerd , and in this state a portion of the mass was sent to Mr 
Clemsen of Philadelphia. * *. 
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For a distance of two or three miles southeast of the village of Caledonia, thin flat masses 
of the drab limestone are scattered over the surface, in many places in sufficient quantities for 
enclosures ; its outcropping edges often ajfproach so near the surface as to 15e turned up by 
the plough. Three and a half ipiles southeast of Caledonia, it is quarried in large quantities 
for use on the Genesee YaJJey canal. The quarry is owned by Mr. Wadsworth of Genesco. 
There are about twenty feet in thickness j>f tire rock exposed ; the Jowcr part is in thin layers 
of a bluish color, striped with lighter hands. Tho^succeeding courses are from Two to two 
and a half feet thick, o#a drab color, stripeff 1 with darker. It is easily quarried, splitting into 
masses of any dimens^qp.% and becomes ^ry hard ;md brittle on exposing 'JMie upper seven 
feet of the is pffen in otke*coursc, though generally divided into two ; this.portion, and 


a course of two fe# below, dtmtffhf numerous irregular c^vilM, often filled with greenish 
clay, gypfum, sulphate <*f*steontian, blen^q, etc. fn somcyif tfjpse cavities there are remains 
of sometcorallj^ne fossil% *the^greatci; , part having been d^sol?td*out, p$bahly by the action 
of sulphuric a£i4> aI^hcIi J’ormed, wit ^ the kme, gypsum, aqd With trout i an it* sulpfi^e. 

The same crises which here produced thef small nodules «f gyjyfum, were in operation* 


over a large extent^to fflrm the immcftaypiaruity whifcl^ occupies a pl^e in the rocks beneath 
the drab limestone. (*kvmg to this circumstance wity, we find n* fossils in the gypseous rocks ; 


for non* £Oidd exist in a sea^yher%sulphuric acij> was a ingredient. 

TV* 1 Onondaga limy# tone is but a thin jpass in this ciffint^, scarcely appearing except in a 
few loca li*«. T lie principal ef these*? at^ Caledonia, and^extynJiftg ft) r s^pcral mik's north- 
west frorjj the village. ItTibuunds in its usual coralline fossils, but^thjr®%n« ^o j)laccs wheft 


iV is suiRqjently loped for yuaffrying. ¥ * * ~ 

The Corniferous Inyefttyie |pccorc(| the last dqjjrybcd r$ck - K n\ scarcely extends into the 
town o£ Lima, but forjjis tb? substratum of the northcrn*portian of Avon, .and in the river 
valley extends as faj; south edit re of tlieilown. Thj^ ro?L is quamed in the Concsus 

lake outlet, and on ^ srftall stream a shift' t distaiice further cast ; at these placed, only d! few 


feet of the upper pq^t of the mass sre^ten. K is easily quarried in blocks of large dimensions, 
■aqjl is nearly fre? jjjpm liornstono. The stone is vupoftglit for use on the Goiiesc# valley 
canal. ^Fhe'fosSfls at this pface consist chicly o f&Sproph om ena rvgosa^Atnj / ; a^hjji n is, Del - 
thyiis, and sltme fragments of tpilrikftcs. Tile greater portion of thi* rock, on the cast side 
of the river, is coveretfh^a deep alluvium, which Tenders it difficult to*tracc*its bearing and 
outcrop with extreme accujacy^ # ** ** 14 

On tlffc wc^t shjo^f tlie fiver, rfiks rock first fbakes its appearance in the southeast corner 
of Caledonia, ^pear the to\^n JfiUt. * Alt this-placc a very extensive quarry has been opened, on 
the west bank oi tVsittTflf stream, onelm^lrof Christift. Large quantities of stone have 
been taken henoe <for # the construction of itqucducls, etc., for which pufpose no 

belter stone (^ufbe Hound* It is mostly fr^c from seaius, and is easily (piarvi^H a»d dressed. 
The whole tflTcJuicsf exfto^cd^locs not exceed $n fegt, the courses varying from one to two 
and a half feet. None of the layers are continuous of the same thickness : sometimes a thick 
one thins out entirely, and its place is taken by tj^o thin ones ; or a thin layer in one place 
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becomes a thick one at a few rods distance. Sometimes the courses arc separated by a thin 
irregular course of hornstonc ; at other , this liprnstone is in the centre or near the surface of 
a layer of limestone. * 

From Christie's <|uarry tljj? limestone pm sues a nortluveMcrly direction, passing just to the 
south of^Caledonia village ; it crosses the road a tittle uest of, that place, and pursues the same 
direction to the top of the terrace on the south sidewof Allen’s efeek. West ami northwest 
of Caledonia, largo numbers of fossils are found in £oek. 1 part of the. town, the 

lowest pmtion f of the rock is ‘%k -bedded and cnn^pftcfr; above llii iWonlains a large pro* 
portion of hornstonc, ttml in some places is compoSi^J almost eiitn#!y of tlmt substance. "Being 
m irregular shaped masses, and surrounded by limest%ntf, Which dttt^mposcs on exposure, it 
is left scattered over the surface in rough and shapeless fur nun Thcs« figments are crossed 
in every direction by innumerable lissurcs, which aro«*expamled .by iipeezmg witter, and the 
whole falls into smal^iragincnte, which, in many placed, ^Ltofafly cover tr surface for many 
acres.** Where the road crogsqp this jrart of the Work, it has the appearance tif being made in 
a bed' of lMbts. * ^ * ■** i ’ * *' * % 

Jfrom die jagJW amFirreJ ular appearance of th^ Jiori^tone rock, 71 s it occurs m detached 
masses, it, has Received the familiar and* explosive nafho*of ‘‘ rhawnf^ , m7i* • This rock is 
the lii'st material for ^oafl-umkin^ whirl! Wesprtu Nevv-Tgyrk Afford** Where it approaches 
the surface thdftjpil is rathgF,^rren^)rortuciiig onl$ a growth ©J dwarf oaks ; but w here thorn 
is a tolerable proportion of finct materials, it produces afertiWsoil. £ lar^e proportion of the 
liatiVc growth along fhft terrace cqpsists of oaks. * m » ■ % T ' > 

Marcdlus NWey.-^-Tlu* limestone is succeeded by,the*‘ Marcellus shales*” r J’hAe shales, 
possess Jieir usual essential charaflcft ; the middle portions ij^ute fonyiartt and highly bitumi- 
nous, h^dfnyin^ttiore slaty abqpe andrfi^^own^ compact jitfrt outlie staple usually contains 

large septuritf * these sometime* consist of lafge sihco-ealcarepus n^ssc*r> without scams of 
crystalline matter. This rock follows the same course ;us tho limesknuig »rommeiicing on the* 
cast ntm Uq} north line of\the county, jt passes .sOiUhvvcal to the (ip%see riner; thence its 
course is northwJs^lJiroiigli Chledonm, paskinginfo (Jencscq county n^;tr the noith kne of this 

town. » ** , ? T * m * * " 

On the ConesMs outlet, naarthe lower sa^-mlfl at Avon, this isSule^h)^ Tie seen resting on 
the limestone. ^About^lih'kydivc feet froflf thfl button of the shale 4ffere is a stratum of lime- 
stone one foot thi^k, sometirncs^oycfeUon^ry, and coirtaining 0/7/iocnrtf^frn$nftit.s of tnlo- 
bitcs, etc. For several fjjfeVlTi^jjpv tTiiS, the ro </* black, sl?¥t^ r >N«iuji3* very Hi agile. A few feet 
of the shale above this Roestone is bl^t ami s lift y ; iT abounds jji JossiJ.^lbf Orthm eras, 
Orth is , Sfrophome/id, Avicula,* and a very small^sp^cics of Otbtatlu. . Above this the mass 
graduates into*i greyish #r bhiish^rcy slaty $ hale, and contains fjjvy Tossds v * 

This sliftle is seen in tin* ravines and liffl-sidcsn dh ill# west sid# df tlie Oencsec, enlemling 
through the northeast corner of York, and llienco through the sou^vvest jiart Caledonia. 
Atone jflaoiin the south pa ft of this lovvn^a dfggfhg for coal has freen made in tho black 
shale. ’The itjdications which induced the uikdcriaiing at this place vvenfthe black and highly 
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bituminous character of t)ic shale, thin scams of coaly matter and petroleum. I did not learn 
to what depth the excavation extended, but presume it to have been less than forty feet, for 
at that depth the Onondaga limestone would" have been reached. The excavations were made 
at two places, one on* each side of-n small shallow valley widely was originally worn in this 
shale. North of the valley, on „the farm o#*Mr.*M‘Lean, llig same shale was penetrated in 
digging a well. Some portions of the r^iek are so highly charged with ‘bitumen as to burn 
when thrown into a hut 4 1 *- 1 u jltpsi^shales, as well as in the upper Uc'nesdfc Mate, nume- 

rous excavations for «oal have beewtnfipe, and, in each, ali^e fruitless. * 

'I'lic* ftamilton gfhnp is oKposcd^nui^dtous localities in this county, and is everywhere 
highly fossiliferous. T^tur drst Actio* has afforded the highly fertile argillaceous soil which 
is every where so productive of .wheal in this paid of the Stale, and perhaps nowhere more so 
than in tins' county. * * *' 

. On Jacockfs rui^the LudTbwvillfc tuul Moscow slialcs^an both be sqpn,* separated by the 
thin mass pf cripoidal limestone. Here as^dsfcwhcrtf in thotydwtrict, the '•Moscow shale is- 
known by ito #ssils, the Cuh/mene aftcj? Cryphr&us* %hile tbe fcudlowville shaft contains 
Atnjj)(MConcriUrica i anff large murders Cyathophylli and other cflriMs.^^hesc fbssils are 
very cbaraetoii slic of^tliiTlwo sliije^; still yi some localities the Ci/athopliglli ' and smaller 
cBhillinos occur in tlie 3#%scoff shyj£s, but al^not cftbracte^stif of tiiis^nass. 

•At York, the Ludlovvvillc sluale is ^xpo&d on a siftall^trean^par tfip viJJ/^e ; the fossils 
are chielly Cyathophy flip's &nfoFavuhtcs; bjfth in gre;4 perfection and beftnty. Among the 
feitner there is a specimen placed in the State«Coflcction, ^nsiejjn^of twenty-six individuals 
of the species tm'bifyihnn > jll cloicly grouped together* Jn th<*sarji% ravine, several hun- 
dred fee t lower, maty bg seen tlje hard calcareous shale," or#sfiaiy hiuesfftiic, mentioned in the 
Report of IbiM, afr^ccunltig yleffs on tttneeA lajft^uul at^-bleaiis in On {brio county. At 
several other localities, pic sc sj Miles may be scAi ; but being vf little economical importance, 
jjiey are described d^wpere. . m 

At Moscow* the lucjtfpy which gwes nairfb to the tipper membewaf thirgrouptAf^MlifeYous 
shales, they are expoeegtan great perfection,' coWlfting abundant of the ^aractcristic fossils 
These arc the Gmlymen# bufo, ^ryphaius cal hides, Airy pa affufh, and two or threaespecies of 
Dclthyris. The ‘pipicfyal locality is in tlnfbeift and banks •fi.BeatyTs creek, bn the land 
of Jercdiah liorsford, h!fc|. More than pfty sjferT%6 o^ fossils ht^ftl^pn foiifld at this place. 

The Mosfb#*h;pe » also exposed in a ravine, wid^li* hed*>f*. small stream, near the resi- 
dence of flic Hon. (f. W. Catiereon. I'hcac^gcalitics^re in ^defpV alley of denudation, and 
much below life gcnc^il # elev^tioir <?F the^u^oundjjjg country ^•’surface of#which is occu- 
pied. by the Genesee ulatc. ** # * 

* * • m * * . % <* 

Genesee Slat£-M II llij^Kivines bot^ e^ w^t of jfoscow, vve find the Geqpscc slate; 
also in ajdli crosseddn going from Moscow to ihe^ncw bridge across the Gcnqsee, and in the 
hill side ascending frorj^fhe valley to G^pegpo. The same shade is seen it Fall pp*k, where 
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the water leaps a hundred feet from the top. of this rock. It underlies the village of Genesco, 
and is seen in many places on tl^e road east from that place, and in the ravines between it and 
Conesus lake. * In this neighborhood th« black shale is succeeded by a tlnn stratum of impure 
limestone, which has been burned for lime at one place near Moscow. 

At the bridge crossing the Genesee near JVJounJr Morris, the Genesee slate is exposed, pos- 
sessing all its csftcnlial characters; being bituminous, containing thin Seams of coal, great 
numbers of septaria, sometimes irregularly scattered, at other times jn regular courses. 

The arrangement and distribution of tlfesoupeptark -depended upo^ the supply of material ; 
and the tendency to concretionary forms proceeded from iht jiftounCoP material being too 
^small for a continuous stratum, which, together \fitb the hqjhogcncous state uf*the particles, 
caused tl^m to take this iorm. Sometimes we see a single insulated ^ld no others in 

the same parallels stratiliealioh ; at oilier times we find tl$hd distant from each other, hut m 

* # 

the same plane of stratification. Afjhin #e may find a course of thorn in line saiae plane, and each 

. * A J t, >y *■ 

of the id separaCoil only a tew feet frojp flic other. ^Still again When tho supply was greater, wC 
find a<ionhnuoits stratum or hed, a$in th^asfr on Sei^ea lake, where the tegular comse of 
septaria ‘hi tltfc upped part of the blqfk shale becomes, l^oin increase of mplcrfftl, a continuous 
stratum three or four feet in Uiiclfness* This uhajigpus seen in many east's, nf a r the thinning 
out of a* mass*;# the supply of matto^diiyinisliftg, till itJsVagod^nlyby distant monies 'or 

v i 1 * * V 

concretions. *, * * 

The Cashaqua shal<$ for jWtp^unrired feet in tlgclii^|9jj|is exhibited at the gorge at Mount* 
Morrie, limited helowny tlic fjfthcsodfelate, andjihove f¥y the Gmrdcau flagstones. It, also ap- 
pears in many ravines iii^ the south and 'soutlfwcs )W * 1 ioicestcr ; i«t> "vicinity of llount- 

Morris ; in the Calhaqiia^jSrccl^ whence it takes its name; in iftferavjpes oil the east of the 
valley, and Hi ajiigtier elevfctio^ southeast from "Gcncseo and approaching nearly to the 
village. . * * * * v * * * 

The Gardoaui jpul Portage roeks already ddlhri^cd^ arc tin* £r*4licrn xvflto of the county. 
Those are sc0h in the deep gorgfrof the Genesee, dCDcl^hi alflfost all th# ravines and wafer 
courses of thC southern towns. Among nuirjgrous hie^ticslis wct«apprjpAi Dansville, may 
hQ rnentiorfed StonyJjrookHu Sfpart.?, whose several hundred fed! tljjjpp rocks are exposed. 
The shale in tlic ipper part #f this ravine has been ground aifft qpet? as plaster. * 

There arc several quarries between thi^place and Dansville* in whfth it is difficult to find 
4iny characteristic fossils. Thefcrocks consrsk of thick bikers of samfStftne, wj^h intervening 
rrttisse^of shale ; aiM rflar Dansville, give more markedly We rite of the group tg which tliey 
belong. Quarries havg* jjeen opcnc^ on sides of the jjpilloy* wnje^ materials were 

Obtained for Ifoks, bridges, aim <*» tli# denesec-. valley cabal. 'Jlfus group also affords the 
finest flagging stones m*thc district; these are’kaob^l by the proserf^of the fucoids already 
mentioned. 0 4 .* *• * * • * '* ** # * 

The great maA dopfiait of Wheatland extend# into*' the northern nfhrgin tlii^oilhty ; 
there is also an extensive deposit of marl aboufonc mile east of Caledonia. * * 

The Ohrc^au slide, wliic^ occurre3 more tlrtn thirty ycayj smec, still presents an interest* 
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ing appearance. Tim surface covered" is several acres, and the clay is piled up in little 
mounds and hillocks, with depressions lytween them, much jn the same manner as the drift 
hills of Ontario, and other parts of the district. (Aver a great portion of this surface no trees 
are growing, and in sgnie'ptices even grass scarcely grows uporP the l^ayey slopes. On the 
opposite side of the liver there is evidence yf aj’ormer slide, cvcit much more^ext#hsire than 
this one, hut the uneven surfacejius become overgrown with*a heavy fore A. The (Jardeau 
slide earned an immense body of earth into the OeneJIe river, which changed the direction 
of the channel to the othy sido*of tTie valley. ^helb slides $re hut miniatures of those which 
occur iu the hi mountains of the northern part of the State. 



CJENESEB Cg^JNT#. 

% * f ^ ** «« • 

In this County wrfiruLthc s«lmc toclfs^is in f’iifiygstoi^ the addition oj the* Onondaga salt 

gtpupjDntlic nortTi, \yhi<$^ex tends through* the towns ofe Bergen, Byron, Kll.ja and Alabama, 
and into^lhc northern parts of*Lcr<j* and Stafford. * lMr 

r rhc most noithcrn jiortions of ^%rru^ss 'consist of grcgjsh jfrfton^li-grey tnarl, homoge- 
neous m texture, and very compacf jfl^n*ffrA exposed, J^ut crftm tiling fhpidly. Thin eyurses 
of reddish and cl^©1%&-co£c>rcd m*$ afty»ectfi*in somg glaqpi? m the jiorthern part of the 
county. Farther smith, aiuj^ along the ccliflb of these tywns,*it i#rfforc grey o* as)i-eolorcd, 
contifins lliift scares ottfibrous Qrpsgm aml«elenite, and Ikrc.lfciqpalljP sm*ll masses of granular 
gypsum. This ygrt of the nm^|is exposed only in well#, \?hich, fyimi the (faculty in obtain- 
ing water, are dug to«i^L%th of seventy or eighty fget. 'flic grey marl agd gypsum 

isjfuund to eontainjarge scales or Joirfjs ftyparoatljr water-worn ; these wifllofUrdoubl act q^s 
drains, and carr^off t lie watej^fronf njove. * * * m 

Some we II s^ in .ffli parfWgln? gfrotfty yield afPacid walflt^ ^)neg>f lfli*se, belonging to Mr. 
Gifford, of Bergen, l^cjufnin^f the water, ft said to contain ^cid^ enough to curdle mil£ ; 
and though not sensiljfc to the taste, is considered* unfit for use. The famed acid spring in 
By ron rjscs from tlij£ £oek. Son# wells # m the imn^Jiate vicinity, and in the saim; 

format ioff, yiftl^go^l water. # * m # # # • w 

A little iflrt]f o^fcageu (jjgtreifte greenish marl comes to thcwsmrfittc, tuuLis cxcqjatcil 
for the passive o?*hc rajj^otfR ^Two miles westhnf lift same mam is seen in tlitf 

roads and pi tl^e haijl^gpf jhc small s^fcpims, niftl approaches the ^face over tlic greater 
part of tln^m^hborhd^ # # , * ? 

TJje grey or asTi-co^red marls just d^ScrdjCcl, are succeeded ffy bluisl^ slat|t and drab colored 
impure luni'stffufs, which qjyujrace largg heds^of gypsum. These occur mostjy in the north 
part of Leroy and Stafford. ^ Gypsum is als^ found in the western .part fif {ffba^» near the 
jpnction, of the Pine-hill road #!th the Bakivia and Lockfxm turnpike, whicn is the most 
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northern point that I have found it, in the county. At this place some thirty or forty tons were 
quarried ; but the masses being smali and about eight feet-? below the surface, requiring the 
removal ol all tlwi superincumbent earth and stone, the work proved unprofitable, and was 
abandoned. # 

In the vicinity of this quarry, and for some distance west, there are sullicicnt indications 
of gypsum in fhe peculiar irregularity ofdhc surfoqf, which is raised into little mounds, 
giving it the appearance' ol heaps of earth deposited on the level soil. The thin bluish or drab 
limestone is also found*near the surface, and often*pluughed up *n the liMds. 

In the north part oi Leroy, plaster is obtained in 1 a rgejjj* antities, on lots 1 IS, 1 M and 1312. 
Hie quarries in the first are of white gypsum, froo from seams and intermixture of clay ; it is 
covered with a bluish kind of limestone with shaly seams, # and \qjpch separates into laminae 
onc-fourtl^or one-half an inch thick. ^ In the others, the gypsum is clay-colored, with seams ol 
clay; this, when exposed, rrftmblc^rapidlf. The roeik above is a drab limestone* resembling in 
general appearance tlic hydraulic limestone* la this I found some few fossil shells of a spe- 
cies of Avicula. Some parts oPthe rock are filled with small round pores, the size of a mustard 
seed ; such are also $ben ir> the soff limestone, ct few feet belpw the hydraulic or drab lime- 
stone. The masses of gypsum are all more or less sphcri^U ; the surrounding rocks being 
raised m the ccntjc, presents a fractured convex su-tacc, dipping on g^ery side. 

The quarries last mentioned* belong to Messrs. Bannister, (%llms and flhlford ; the while 
gypsum to Mr. Hughes and Mj. Cash, The plaster is sol?! at the bed for fifty cents, and 
when ground, from three dollars to three dollanrttud fifty rents per ton. Hie i^fl¥rent beds 
in this county furnish, a^out three thousand ton? aftmialhjflf • 

Hie formation descried, belongs apparantly to the sfconS or middle sccHs of gypsum beds ; 
the upper, like that at Seneca-fafls and Vienna, is not seen, neither have I been able to find 
the lower series ; but although similar m general character* it would appear that the white 
gypsum above described, winch iifhalf a mile north from th£ others** must be at a different 
elevalion, as well teom its position as froi© its associated rocks. /Hie ffoneral direction of the 
masses is N. W. and S. E., as appears botfi from the beds here, and from thdft* jrtuppearance 
in the western part oMElba.* * ^ , 

The alluvial excavation along the valley of Black and lligplow creeks, has cither removed 
"the gypsum, omcoverc^ it^so deeply wi^li d|fifr&*tj#it it > s Tiot reached in ordinary excavations ; 
but unless so remove^ the whole ^distance a«ros» the*country is jypobably underlaid by it, 
though its depth may fie Her great Hr profit aMc ex [A oration. * v 

The gypsum is succeeded by various colbred marl#, mostly bftrish, greenish and drab or 
ash-colored ; some hard and v#y calcareous-; others soft, crumbling, and forming a tenacious 
clay. * * 

The drab limestone, or hydraulic limealone, hi llfti next succeeding mass. The essential cha- 
racter^of thi*M*>ck have already been described; its thickness is vatiable, anc^also thetyro- 
portion of%tatd, clay ’•nd carbonate of^ime. Its connexion with the Onondaga limestone 
abov^, is se«n to advantage at the falls on Allen’s creek, two miles north of Leroy ; -and also 
1 Geoi.. 4Ui Dist.J * 99 



466 


GEOLOGY OF THE FOURTH DISTRICT. 


at MorgansviJIc, wlicrc the Black crock descends from ihe limestone terrace to the level of the 
country north. 'The section at tMs place is given on page 140 of this report. • 

This rock forint the northern escarpment ot the great limestone terrace, extending from the 
Genesee to Lake Erie, and is also segn in the counties east. It parses through the towns of 
Leroy, Stafford, Batavia, and thc»soiitb part of Alabama, forrfting the loVcr falls on the 
Indian reservation. 1 not aware t^afrit has been used for ccmentffn thitf county, though 
it is doubtless good for this purpose. 

The Onondaga a Ad Conyfe roufrhtn effort cs occupy the summit of*the terrace; extending 
from Livingston county westward ;^iss with variable width to the north of the village of Leroy; 
underlying Stafford, Morganville, the north part of Batavia *md Pembroke. A few feet of the 
low_cr portion of these rocjps is in^egular courses, with little or no Tiorn stone ; the succeeding 
forty or * fifty fact consists principally of hornslone, being a rough ragged mass,^ called tlifc 
“ chawed rock." r rins, in some places, toonUtins la!t>e numbers M' corals. 

About two and a half nules north of the village of Leroy, and west of tPfe creek, therei s 
an extensive quarry m the Onondaga limestone. The rock rft this place appears in courses, 
varying from six inches to tw^fefct^ it is alifiost wlmlly imposed of fra$ftients of On tundra and 
other fftssils, crystalline in textH^p/qurtfc tbugh. The thick courses are often (Rvfrled by seams . 
these, when of clay, puse ‘the blocks *o separate; at other times they produce no injury. 
Prom die quarry, 'the rock is'flikmi to a mill a mile south *)f ^ie village, 41ml sawn into slabs 
and blocks ; it is afterwards polished and used for fire places, mantle pieces, etc. The 
polished stcrfie lias often a very ^eautiful ; fp earance, and is higldy prized by the collector, 
on account of display ing^the interffai strifcttlre of fossil® cut through r in the process. The 
erinoulal joints ar&frcquently of a different e<Jor from the surrounding mass, a variety which 
increases the beauty of the stone. m 

Lime is burned alamatiy poiw& along this range, supplying jhc immediate neighborhood? 
aful also the country rftirth amfsouth. In Stafford, HHtavia and P^»broke,«rhis rock appears 
m numVmis localities Two wad a half ijftles Batavia ullage, and half a mile. from th£ 
north line mf Hie town, thft rock exposed is the hydraulic limestone, with some thin layers 
above, and tjipgrcatqr part pusisling of the “ chawed rock?* *ThidlkiU*r iff mtfst annoying 
to the thriller, and when it overspreads the surface i* large masses, almost totally forTuds 
cultivation. This is j^en 411 scvcAl pla ifnaff extant, in* t^e^outh pirt of Ala bam if. 
'Die i^fowth of timber such land Consists chiefly of oak. m m 

On the Indian reservation* this rock appear:? at the upfier falk^anl! m the stream below ; 
also ^between this and Ff&ibrokc. Tim thickness of die mass is very variable, as maybe 
seen 111 the 'quarries, when? thick* masses at one place may Ip merely recognized in another 
by layers of a fewdnchp. West of Batavia tke terrace is not so well defined, tlfcmgh there 
is little difficulty in tracing the course of diekiinestonc. 

The shales above th£ limestone are seen todess advantage in the county*^ Geneve than 
m any other of the same range. At Leroy the Mafcellus shale succeeds the Pipestone, and 
is well exposed in the bed of the stream at that village It contains large masswt of septan a, 
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which are more calcareous than those of this shale in most places. The compart portions of 
the shale have been quarried tor firestones ; and the black stone store m tins place is built of 
the same material. 

Farther south, we find the lower members <jf the Hamilton group at Clifford' s mill at Roan- 
oak, and a little north, where it consists ol those portions that are neatly destitute ot fossils, 
and consequently of less interest. In the Four-mii^ creek near Jjfoanoak, the same shale is 
seen. 

^ * 

The shales of this group are found m two^efr three places in th» tgwn ot Covington . one 
of these is a mile north of Pavilion; and another, one nule*and a half southwest, in the bank 
ol the creek near Sprague’s mill. The rock in place is scarcely Visible at eithei of these 
localities ; at the first it appears as a bank of clay* produc'd by the decomposition of the 
mass, leaving the fossils. 'This clay is used for bricks. A^tlm Jatter, the decomposing edges 
of the strata are coveted witlugravcl,4he fpssfls being jvashed out by rams. 

At one or t\Vo places no at Bethany ^gHfare, the *tij)per shales of thj^aeno.'S are $ecu ; and 
near the village of Darifrn, on the Fleven-mile creek, theie is a natural seetuon showing I lie 
LudlowvJlejmsliale^the Crinoidal hmeslqpe, (be Moscow shale, and near the same place the 
(■iemujpe slate. r riin hftdlowv illc Shalir contams its usual fossils, Favosiles, Cyathophylli, &c M 
the At rtf pa concent n< a and A. itf/inis, Drltfufns and Slrophnmrna. The rimoidal InuTVslonc 
has leaver fossils than usual, but the Avicula is mmuwrous. The Moscow shale a])[)e,u*s much 
thinner than elsewhere, and exhibits iewer iossils. . * 

The next range of towns south, as well as a great portion of Sheldon, Orangeville, War- 
saw and Perry, are occupied j^y the Casliaqua shale and the Hardeau rocks. The southern 
towns, with the mordflblcvatcd ipo#ioq*^)f*the range next north, are underlaid by the Poitagc 
rocks, and in Aittode y \ve J fnid the domtyeneement of the Chemang*group. 

Ju passing south throilgli#the towns of Darien, Bennington, ^helthwi, Ate., We find that, the 
rocks (mostly 4 shale) lie near the surface almfist continuously, except in the valley*. Plough- 
ing often turns tip the bladder the green Cafchaqua shale, amd the road sides expose the same 
at frequent intervals. These shales 5 ' are left in hyJe cmine^es above the general level of tin* 
country, and^ioiiig’tiovered with alluvium, are often mistaken ior alluvial hills’; whereas the 
soil is thin, and the removal of a lew indies frequently exposes the rc^k. These knolls are 
scer^algng the road soutli, £rom Long's corners 1 through Darien to Bennington, 'fins condi- 
tion okt he* surface* pregioilf tj^the^lepo^tioiuif the alluvium or drift, up^arff to hart lesulted 
from the action of the waters of a lake dr Bbean, Micro. numerous currents and < niinter cur- 
rents might wear away the intervening <*na?lfces, leavfng the projection ol the little inuiinds of 
slide as we now see them. , 

In several places sligiit Mgs*tngs" have been made, upoirtlie indurations of some thin 
seams of tftad. Throe miles*&outh of Vjfyoming or Middlcburv there j^ive been excavations 
at two points* and atomic of these a bigring of thirty feet. At the time I exajnjgcd the place, 
the owners, Messrs. Marvin and JoscpfT Evere|t, were about contracting for a deepbormg, in 
the sanguiqe expectation of linefcng coal. ** 
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In the ravine west of Warsaw, some of the .Gardeau rocks are exposed; and in the ravine 
southwest of the village are found rocks of the upper part of the Portage group, though 
mostly destitute of the characteristic fucoid. In this ravine tlncre is a> waterfall of one hundred 
and ten feet, which, together with the rocks above and below* gives a thickness of two hun- 
dred feet at this place ; they afe^prinoi pally shale with tTiinJayers of sandstone. - 

The upper part of this group may b^ seen at the falls on Allen’s creek, near the north 
line of Gainesville, and about three inij^s soifth of Warsaw village. On elevated ground from 
Sheldon to Warsaw, tliidr ma#s, with its^vcrtfecjJ fucoid, appears in several places along the 
road. - ♦ 

The swamps in this county containing ft luck, are exceedingly numerous. This deposit, in 
the .Fourth geological district, h#s in lxft few instances become sufficiently tenacious to be 
called peat ; tffough it toitrns as readily, *aiyl is equally good for fuel ; but in drying, it falls to 
powder. In many places, when the gwanips shall liave been drained, and time allowed for 
the muck lo bccom a iHIro compact, an^ dthcr ve^t^ion to succeed the present, many of 
these deposits furnish valuable fm^j. ** 

Near Batavia, several small swainps ojjyj on ds contain marl, and also the Kpring*or^jonds at 
the source 1 of Sfljmg creek. About Three or Four rnilesmortft of I /erot," between the gypsum 
beds and Bergen, Theflc is a large marl swamp ; the extent of the deposit I did riUt learn, but 
it is probably great,* resulting as it docs ♦ouf the marls and slates of flic gypseous function. 
Two and a half miles south^of Leroy, on the land of Archibald Stewart, and an a<J|ounng 
farm, a marl bed covers about twenty acres, with an average depth of probably eight loot ; a 
few rods from the margin being five, a little distance farther iii^c, and tine centre fifteen feet. 
This marl is covered by muck, from one to two feefl^jtk. *JVk. Stew*#ha?s applied the marl 
as manure, and finds amjfte returns. ‘ m ' * * # 

In examining SiH%r lake, 1 f«md tljjj 1 bottom in many places covared'with a growth of Chant, 
which, whe/f first thrown otfft., looks green, but on a little exposure it becomes white and brittle, 
readily crumbling to powder*; aim almost \fliolly coinposcdtyf carbonattf*of lime. The 
same species, is foufid ahundantly^in the ourfot of the Caledonia spring; and so rapid is ds 
growth, that freqifcnt removals are required to prevent it from impediiif *tbe fvater in the 
sluiceways to the mills. To^irds the inlet, the bottom of 'this lake is covered with marl 
several feet deep, but I was not able to ascertain whether it occupjbd the whole area. F/om 
sounding, the RoflfhiJ appeared soft. The mar^i at ihcfhtad gf %c lajfe was not examined, 
though it probably contain marl. 

In all deposits df tttfa and large quantity »n tbc bottom of the bed is earthy, and 

considered ugfit l^kurn forjime ; t^ese portions, cither in their actual state or burned, can* be 
advantageously usefWor agfidfillUral purposes. Lime burned fm tins, <in<J made into 3 com- 
post with the bfack i#uck of swamps, wflhld b^an gxccHcnt wftnure for all* the hfhds of the 
southern counties ; and even the barman, which i considered almoil worthless, may be 
reclaimed, and rendered fertile by flic judif?iq||s application of muck and lime. The impor- 
tance of this subject cannot be tSo strongly urged Whilethfc farmer is perhaps cultivating a 
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poor, hard soil, loo compact lor vegetable growth, his lands include a muck swamp, which 
is considered nearly worthless. Now, by ditching this swamp, and carrying its contents into 
his fields, both are essentially improved. The soil of these swamps, when reclaimed, is supe- 
rior to the higher grounds. * * 


ERIE COUNTY. * 

The lowcstcecks of this county are those of the Ontaulaga salt group^whiA are succeeded 
by th§ hydraulic lijj^tone, the Onondaga and Cornifcrous limestones, ^pie central part of 
the county is occupied by the Marceikts shale and Hamilton group, whiles the rising ground to 
the south is formed of the rocks of the J’ortagS i^rogp. * 

'Hie Onondaga salt group Occupies all that low ground on tlie north «f the limestone terrace, 
which is generally ttesignatOtf Tonawahda swamp. The greater part of tips portim*of country 
is, however, very far from bping a syyamft aud afprcShit (Jte term may lx. { applied only to 
that portion bordering llie creek. Even Imre, loo, its nOK'ssarytmndilion is not a swaujp, but 
requires only propSt drainage to 'convert it into-e\cellent agricultural land. 

Prom the ancient condition oMiis part of the county, and*lh# deep deposit of drift, the 
rocks appear but in a few places, and these only for a ’fcinall extent. The principal place is 
in the hpd of a- stream on tlirffarnf of IVlr.^anin, *ih the north part of Clarence. 

The rock seen hen; is that portion containing small cavities of^tlu; size of flax seeds, often 
running together, forming linear ones ; and in a few cases, the topper-sloped cavities were 
observed, though the rock is usually quite soliu and^imif Where the rqrfc is penetrated beyond 
the* influence of til# feather, thestf cavities tie filled with plaster. Thcjiortion pf the mass 
here exposed i| concrcjjonarjr. No plaster, or even any #vid£nqp of it, appears at this place ; 
the mass in question, however, ft apparently that which Jias before*, been fmind, separating the 
upper from the next lower^oprse of gypsum beds. * 

The slialy and giarly portiSw of the group met with in digging wells, gain-ally Irani 
ten to twenty {pet Jjelow the surface ; income p^oes tfcey ar* not found at all, and it becomes 
quite difficult obtain water at the ordinary depth of Wells. * 

From tl»§ fact wc^ercjavg, that, a search for piaster, however successful as to the discovery, 
would be of litfle benefit, ofoing to the g|eat dcplh below the surface, which woUM not allow 
of its being earned af the present prices. That Hie phister^xisl*, is \ery probable; for there is 
nothing in the chapter of the rock^or^ the piaster iflM he western part of Gciies§r county, 
which indicates -fliat it* disappears farther west* Piaster is also obtained on the Grand river in 
Upper Canada, forty miles west of the Niagftnf. A great portion at least of the intermediate 
spaccv between the tvm> rivers ip in a simiKlr qppdition to the country along the Timaw^nda 
creek. 
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Thus far no excavations have been made in search of plaster; and in digging wells, I ain 
not aware that it has been seen. Neither is it probable that such would be the ease; fori 
am informed, that soon after coming to the rock, water is foui^cl ; and the object of search thus 
obtained, nothing else is thought of. Should the value of plaster increase with the exhaustion 
of the hods farther east, we may then expeej, that search will he made for it*hi this region ; 
and when the price is suoh^s to repav its being raised from fifteen to thirty feet below the 
surface, we shall in all probability find a sufficient supply in this county form Ibng period. 

The surface of the country north oFthe terrace is level, or gently undulating; the iucquali- 
ties are caused by the accumulation of gravel s or sandy loam, the latter often covering gravel. 
The soil for the most partis httuny, of a yellowish or brownish color. A few inches of the 
surlaee is usually blaekened%by vegetable matter; sometimes the loom becomes still*, from 
admixture of etfty, aflrl at other times ft is mixed withTme gravel. In the lo\t«Rt grounds the 
^oil is clayey ; o(i<?| a stiff white or bluish-white clay, frequently stai*^ with iron, ft the 
depth of six or eight inches. On this kind of soil we find evergreens. The clav ok. soil, in 
such cases, seems fo have been deprived*)! ils coloring matter, which is iron, by the peirulalwm 
of water through the carbonaceous matter above. This solution find removal of the iron by the 
carbonulcvtnvatci* gjjfcs nsyp to the small beds of bog ore, so frerfnent in iTns valley. Where 
the rock islicar the surface, oj^thelmil ‘bonpiiinf mueji lime, ^his also is dissolved, and w * 
have ^deposit of tufa, charg&l with from Several of these beds have been met with, and one 
of them, north of Clarence-hollow, was formerly supposed to be valuable. There is not, 
however, sufficient iron to* be of any import anee, and thcfthlfa is #>f no other use than lor 
burning into lime. ✓ * + 

From the generally eveft surface of tlnn,. tract, ye find numerous swamp*, of small extent; 
in these are* valuable deposit of muck, which vtilft always he available as a fertilizer of the 
soil, more particularly th<# 'clayey portions, winch require vegetable ^natter Uo render them 
lighter and easily worked, al well astnoro productive. ■* 

The hyd^iulic liiyaetone follows the course of the terrafte, lying at ita+frnse, or outcropping 
along the northern slope. It js characterized herre, as qjsevvhgro, hy^numerops and copious 
sujphur springs. These arc generally to be fount! lfcar tfie^se of the terrace, or within a 
mile to the north. Near the eastern edge of the court, y, this Jugestone is*- developed in its 
entire thickness at the fall^ at Falkirk. The upper portiorts*are extoai^vcly quarried and 
burned for cement. It possesses alfrtho <#>sentiaft characters of that %m J.hiondaga and 
Williams ville. The oiltcropof the in'ftss may be traced from hence westward, %long the slope 
of the termed. At fJl^enee-hollovt it has Seen quarried and used jji building. Afc Williams- 
yi lie, it is expensively quarried by J. S. King & Co., and burned flito water ceftient. There is 
made at this place annually from forty to fifty thousand bushel#, or teft to twelve thousand 
barrels, ^fiout three feet of the up}#* part me. unfy fo^Jjurning, being tpocalcarcons ; below 
this there are four feet of good quality, %i#i thou a shaly mass of two op throe feet thickness, 
below which the rock is fit for cement. Tluffsfbilities for quarrying and grinding the cement 
are Jiere very great, the ElReott creek de$££ndi% f rom th* summitftof the terrace at this 
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place. Care is re(]Uired in sTlcctmg t!ic rock as it is quarried, thin seams nf slialy matter 
intervening between the thicker masses, winch only are lit for cement. 

The next place west of WiJImuisviIIo where this rock is exposed to any great degree, is m the 
Skajoekety creek, about fouimnilbs fiom HulValo. Her® there are about twenty ieet of the rock 
visible, extending for halt a mile north ot the* road# rho^up^er poi lions abound with cavities, 
many of them containing sulphate of strontian^ bu#fcj>nnripnlly empty, ;fhd showing the ic- 
mams of a small coral tvhich has been partially removed. *Below this tin' mass is (piarru'd 
for rough building stone, in blocks irom four to eight inches thick , tlrtn layers are often ((Har- 
ried lor flag-sloncs and door steps. The roe If has #11 tliu extend characters of the water lime- 
stone of Williajjisvilfe afftl Falkirk, and is probably as good fo^e’emenk 

Between the place just mentioned and Biack-liodt, thejiydnfulie limestone appears in 
several places; the most prominent, however, fs on thtPhtfld of jeft . ^\nns, a mile and a half 
east of Black-Hock, where large <|iiunlihcu»qpii be o®$ily (St aim'd. 1 ® ^Jie-ijurtiing of the rock 
at this place Iftis been heretofore attempted*, but unsuccessfully.' ^ 

At. Black-Hock and tfec vicinity, the water-lirfce appcars # in several jdacos. At the ijiiariies 
near the ferry, the roc^ is visible to a (h'pth of eight feet, undeilyiug the blue limestone. 
Hi re, as at ofhivr places, the upper portion of the mass is torf calcart'oiis^nnd g i* onfy the 
ash-colored and stuped Mayors iJtodfrath thut.gre fit for us» as a cement. ./Bhc situation at this 
])lace is very favoiab^ ; Itm whert covered b^lhu'olhor ro^ks, i4e.au not he profit al »ly brought 
intense. By pifrsuinj* examinations Ij the thjrtheaal of ^he village, the segno mass may he 
found coveied onf^-by the soil, and eonieijuontly much more easily obtained. 

In many ]>kces, and for thu* greater part #f the breadth oleins ^ounty, the Onomlu^a h/ne - 
stone forms a very ttffn Mass, or the JimesUgie above rests immediately on the hydraulic 
limestone. It is owin#fn th^ resisting nature of these tWo limestones, and to tlie soft nature 
of the roc«k <a* the ^orth, that^a terrace is formed^ leading ^^ytlley^of the r lg>n;uvnnda ex- 
cavated from the rocks tielovv. The undul^tin£# r (Hijj^n#x)f 1 ' the Jfirace is also caused *t>y the 
greater oi» lass thickrtfcsi of thru ligjfcsjpn#. tfometuflfes we fincHt jutting out ^l(> the north a 
mile beyond Hie general lifle, andsfcgagi falling below or igiuth of the general direction nearly 
*is kr* tht^tttr^jifjoarancc^ii^aljy occursnQi&e the terrace is <?i^4hr#tigh4rjfotfe;uu« gun- 
ning to the ndffh. * ^ .» >**- ^ v * & * 

At 13 lack-line k, Hie Onondaga lijne stone is ®nly from six to fouftcq^ in<fli#s thick ; j 1 4s 4 >f 
a greyish color, crystalline, afid co&tftining few ibss&B, This maw has been quarried, pro- 
ducingfcgxoellent stofle f of line building or foiftdatmns. Hfcmc of it has .been sawed and 
polished, being sffflicicntly comfftcl to form a^ood marble ; the colors, liovvever, gre dull. 

77/c 'Coniferous limestone is extensively (planned at Blaek-liock for tlip public jtfeys, break- 
waters, etc., and serves a vcry*g<jod purpose, where rough stones are inquired. From its posi- 
tion, and its vicijpty to the public Works and canal, it becomes invaluable to the .State. 

The Jionistonoeportion is largely quarried for u*e orrtlie Macadam road, and is an excellent 
material for this purpose; the hornslonc, from ('racks and fissures, readily falling to pieces by the 
■action 4f*ffyst, produces a bei^of qjjgular fragments little alfected by the changes of weather 
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In the town of Ncwstcad, a mass of partially decomposed efoy and sand lies between the 
water-lime and Onondaga limestone ; it is about six inches or a foot thick, highly stained with 
iron, and exhibiting a partially conglomerate! appearance. - Tn tl{Js*hre several peculiar coral- 
line fossils. It occupies thcjplace of 4he Oriskany sandslon?, aiid Ts its only representative. 

The demand for Ifme in tlic effy of ftuffaflo, renders the existence of this limestone range 
of the greatest* importance to tttfc inhabitants. 'There are burned annually, in this county, 
from 27,000 to 110,000 bushels of lime, and this amount is greatly increased in times of com- 
mercial prosperity. * 

The kilns at which thj^ Ikne j^inadt, ar? nearly all situated between Clarcncorhollow on the 
cast, and three miles yjest of Williamsville * Along this distance tingle i? a thjypk mass of lime- 
stone free from Wirnslone^coiiR^ting fthncipally of grey crystalline rock, filled with crinoidal 
joints and other coralline jemains/* 9 " ... 

The great uc(*mula4i<ft)$ ^Irift updm the ^p*thern slope of the terrace prevents, for the 
most part, *he examination or the stfSles above the limestone. It is only in a feftv placets along 
ther Cloven-mile crock gjjd the Cayuga creek*that they can be seen ;^and these e\po$u retire 
vcryjjiartial, and would lead to little information concerning the rocl^, did we not know their 
character abpla?#te farther ea$t. * '■ 

Following the lifter stream bel(jjr Ald<jp, wc\jpce its eoffclte iwfc drop alluvium, till near the 
line between Aldeu and Laaoastej, w^icre*it. grosses ihe iRnestoifft wtych is exposed by the 
creek for a considerable extent. The shale* art slightly seen in several places on the Cayuga 
creek, but the banks almost continuously are of &lh#rium, from ten to tn&nty «fcet m depth. 
The junction of the Little JJufiajp with the CSyufta ercckfehibits ilia calcareous tmae, which 
separates the upper Marcellus from the shal%abovc* The lower* Mafcellus shale is«cen at 
only one place on the Cayuga creel?, ami hero only in the bed the stream. 

On the Seneca creqjk, aijP cre^ek, on the Indian rcserva|jon, these 1 shales oc- 

cur ; $nd here we find UicYuftmieVf bait& developed than elsewhere in the county, except on 
the lake shore. Nq§r the Indian coilicil-lftmse dn ttm*C { * z enbvia*crcek, appears the lime- 
stone^ separating the^ upper and lawer Marccltiis shales# It alf^unds in a tfbah us-shaped 
fossil, and jti #hgrri$nts Qfllioccrsc. Thft j>s*the only placdj so far as f Ijnow, whlSr® this 
mass is vis?ble%i Eli® county. The lake phoro, for eight miles above Ruffdto, exhibits no 
iticlv.s } the whole comtfrf is low and ijearly<4e\ cl, constituting what was formerly designated 
“the swamp.” ** * * *# * 

At Com stocks tavern, tli£ sftal e appears^tbr the first time on thV. lakfc shore. Be^jfcid this, 
the shale becomes lfiore fossiliferous, containing Delthyris, %trypa, Slrophftmena, Calymene, 
etc. These increase in numbers as we 1tsc®nd, and finally in many prices t.h%rock is com- 
pletely loaded with them, particularly at Eighteen-mile cre$k. * 

The Eitcrinal limcstofie, bgjowtfie Moscow shale, is he?e a very distinct stratum ; and being 
undermined by the action*bf the wltvfs, it fells down in large slabs, which f¥lrnislT a ViJry good 
building and foundation stone. * 

* Idie under side of this limestone is covcre##tfith a coding ,pf iron pyrites, whicK^ias been 
wrought t® some extend on the supposition that it was sjjver. 
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The only representative of the Tullv limestone is a ty cr argillaceous, often concretionary 
limestone, about three inches thick, succeeding the Moscow shale. 

The Genesee slate succeeds the Moscow shale, and is found near the limit of the county, 
on the Eleven-mile creek ; it appears also on Cayuga creek, lot dl) # town of Wales ; again, 
at Hatch's mill on ih<T Seneo*^ creek, Indian reservation; and alspam Ou'/bnovia crock, near 
Aurora, and is barely visible in many other places in the small streams. It. every where pre- 
sents its usual character of black, slaty shale, *n<l is every \Yhcr45 marked l>y the presence of 
Aviculo fnt^ihs* Jt$ first appearance on tjio lake sho^p 9411 tl high bank, twelve miles from 
Buffalo, forming about six or eight feet of the tipper p(lrt of iTio*roCk ; beyond this it is not 
seen till after passing Eighteen-mile creek, where its yvltplejhicAness is visible, lying between 
the Moscow and C:\shaqua shales. It. disappears beneaift the htke, •nearly two miles south- 
west. of Eighteen-mile creek. * *■ * * 

In Erfa cdunty, the Cashaqu<\shaje is seen Th ^Jie Cayuga, buttle Buffalo, Seneca and Ca- 
zenovia creeks ; also in the banks of EJglitecn-ntil^ creek, extending for two miles or more 
from the lake. Southwest of the mouth of Eighteen-mile creek it appertfrs in ) he high hank 
exhibiting its whole thirknentf. It is of a greenish co^or, embracing numerous courses of 
irregular, flattened conations', consisting of clify and tftmd, with some carbonate of lime. 
These masses^ire tluhonfy representatives of the continuous laygrs of calcareous amk argilla- 
ceous sandstone, jvhi^li occur further ca^t. This<*hal$ forms a ^vy tenacious, clayey soil, 
as is well seen after ascending the hill beyond Eightecn-nule. creek, jplterc the soil is almost 
entirely formed from this rock. Ifr disappears near Lay’s tavern, three miles southwest of 
Eighteen-mile fcreek. * ■ , c * 

Above the ®ashaq#a, we find bhck»and colored shales^ amftq^hose succeed alterna- 
tions of dark ^reefwind black* shales* the grccn+portions Mftnn predominating for miles, and 
the whole extending bcyoiijJ tlie county line. , arc all "destitute rtf fossils, except occa- 

sional traces offucyi$jU. #*Phe ^igher part 1 - of this groyp ttiaywbe^socn in following up the 
Tattle Buffalo, Seneca, arukCazenovia creaks and \heir H tributary The layew qf sandstone 
are»tfiwg and #flbrd good flagging stones ; they arc also Used for^olUer purposes. This group 
occupies all tjie lowos portions of the liilfs and modcratoly elevated grounds ^ji the southern 
part of the county* It can beacon to advantage at GrUTin’s mills, three miles south of Aurora. 
Sevcrabof jhe thin la^r&of saj^lstotil alternating^ witli slfrle are^secn hi a small stream one 
mile cast^f Aurora. * * * *4 - » 

Several quarried at# opened liSar Boston centre* where flie flaggyg^stonos of tins ggoup 
are quarried. The slabs ardlfror# one to six jpojie#* thick, art<|^ separated by joints of eight feet 
by six broad ; some are fifteen or ttvent^ ffcet in length. * u 

TJic rocks of.ll le upper pajt of tfcc^Jporlagc "foup occupy the highest grounds of the 
southern part qf Erie county, frequently outcropping 1 on the sfhall streams and ravines. The 

sandstone of this group is thin,' Ibrt^paifcjd with tlip same* farther east, and there arolmt few 

. ♦# , . * • 
quarries opened. * * 

Ahpqt two miles south of Aurara^tlie higher rocks of thisg^mp are quanied by Mr. Treat 
[Geol. 4 th Dist.] BCf 
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and Mr. Jones ; they are here characterized by a ftiroid vertical to the strata. Half a mile 
east of (JrifHn's mill, the same mass is quarried by the’road sije. 

On lot 22j six miles west of Spnngville, on Mr. Park’s farm, two quarries have been opened 
in tliis rock. There are also two other quarries about qjie mile north of Springvillc. f rhe 
stones from all tlfft^e arc^usually thin, though affording good material for ordinary building 
purposes. 

This group, commences at the ascent soutl^of the Indian reservation. The thicker sandy 
portions occupy the brow of the Jp^spr most elevated situations, while jbe whole slopes off to 
the north in proportion 'ns thc'Jiard layers dinainish. Thin flag-stones and building stones arc 
obtained from the upper paft o£ lliis .group everywhere in the county south'* of the Indian 
reservation. ^ * 

The soil between* the top of the limestone torracc aud the Indian reservation on tha south, 
is for the most part a grave llyloam, though iff many places it possesses different characters ; 
towards the Niagara river, in t hff lower mis arplind Buffalo, the foil is clayey.. For some 
distance cast of Buffalo, and particularly i^ar the creek, it is a clayey fbam, being adhesive 
when wet, but Readily crumbling when dry. *• v 

Along tin* Cayuga creek, in manjfplaccsj there are deep accumulations of gravel. When- 
ever the shale approaches tlpc surface, it jffflduces a clayey soil ; butfctlvi is a small pvo])ortion 
of the whole, vvliicli is v j^ainly of materials from farther north, as liqje^lqne, sandstone and 
argillaceous matter frqpi the salt group north of^the terrace. r On lliemorth side of the creek, 
in the towns of Alden and Lancaster, a deep gravel deposit extends for several miles. . In 
its eastern termination it is more loamy, andnhc soil south of the creek possesses thq^sawe 
character, or become^ clSyey. for the most the sjpil along tlicxmtcfop of |he black shale, 
and for a little distance north, * fs *clayey ; but this is tfften concealed by«ihc ^ppvel deposit- 
The present stream *nins in a narrow ehtuiticl with a gravelly bottom from.four to ten feet 
above, a level bottom land ^prefds orit on both sides foj a q^arU# ^to ode mile. This 
bottom, is imposed of fincfJoam, %nd evidently hair resulted from , quiet waters, both from its 
nature and its cveigiess. *TJie sides of these flats are terminated by hank’s ^from fifteen to 
thirty feet higjj, sometimes rising gently, at other tiftics abruptly.;* AThese banks, # which appear 
to be the ♦limit of the former stream, qx estuary through which a stream flowed, are of mixed 
materials, coarse and, fine gravel, sjmd amUoam. r Vh% genial ohaxafcfcr offtlie soil of these 
high bank* is gravelly, #nd its extertt on cither side ofjlle creek is avarifihle. Sometimes, 
beyond this these is* a second accent o r terrace, parti culaffy wherff vKt^ccAno into the^region 
of the rocl?s*above tfic*tieft#see iflate, and tlj£ |ides of thisjirtffcliso covered with gravel to a‘ 
certain height. * * * ** * 

Round gravel, however, occars^but spatingly at an .elevation much more thai\two bunded or 
three hundred feet above Lake*Erie. /Phe soil at) ove this elevation is of a dif^jprent^charactcr, 
being what is often and very expressively termed “ 4 Jlctf gtavcl” By this is meant, that 
fragments of rock contained in the soil are flat atid angular, having never bpen subjected to 
wearing action sufficient to sinpfcth them. - \ u 
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This kind of soil covers a large portion of the southern half of the county, more exclusively 
the higher grounds ; rounded and worn materials occupy only the valleys of the larger streams, 
diminishing as vve ascend from them. 'The “ llat gravel" consists of the materials of the rocks 
in place near, and appears never to have bee % transported to any great distance. These rocks 
consist of solt shale, argillaceous and calcareous sandstones ; consequently the soil is of the 
same nature, varying in proportion as the locks beneath vary, sometimes more sandy and 
at others more clayey. " It may be described as a clayey foam, becoming tenacious when wet, 
but noLeohcriug when dry. The coarse material* coijsist ’Inustlf of .argillaceous sandstones 
in thin angular fragments, and in some places still undecoinposefi shale. The transported 
materials in this part, of the country arc confined to those valleys whiclPnre connected with 
others farther south, and through which the north and couth eifrront foiled an outlet. In this 
soil themes* a much larger proportion of lime, jnd we find it moi$ productive of certain crops 
than the higher grounds. The valley ic eastern hr&nch of Cazenuvia cTeek, and the northern 
branch tif Eighteen-mile creek, have ri muchfgrtfatcr iurify^ govern'd with this kind of soil 
than til© others, aifd we limflhat these communicate mor^ directly tvith tjic Cattaraugus crock 
at the south. „ * * t * 

Along the Caacnofifc ^nd Seneca creeks, above their junction, there is much gravelly soil, 
forming an almost level surfaefe for reside rablc extent. This Continues HMuw the junction of 
these streams on the sou^i Bidi\ and is seen in isolated* patches, mounds, and low ridges, 
extending to the laku, four mileswest of Buffalo. 4 

The same soil is found along thcfCattaraugusijMGCck, a#jd at about the same elevation above 
the lake ; it idso occurs, in + less £*fcnt, in geveraf 5ther places* and is characterized by a 
growth of oak. It is evidently a deposit fawn coarsfc maferu$» brought into the Jake by 
streams, and by t.{ic action of lie Waters spread ftVonbj^ovq^ the bottom, The same features, 
to a* small extent, are new to bcHeen on the shotfbs of tin? present lake,* where a large stream 
flows into it* * \ »* * % # # 
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The nortlt£rii parj^of this county bctwjjpnlhc Seneca and Cayuga lakes, (being the wes- 
tern Jialf^of the county,) ia*occupied the rocks of the Portfiga grOuj^ with the uacccption 
of the Lake banks and the deep ravines d$*,thc jsarnc. Tip these situations we. find the (^enesec 
slate, the Tully limestone and the upper part* of thcTlamilton group, cadi one. in its order 
disappearing bene«j|h the lake level as we proceed southward. These rocks from the Tully 
linjpstonc 'upward ^.rc well exhibited in the^deep gorge ltalsey’s creek, below Taghannuc 
falls. . The Genq^ce slate, which is visl^JeVor more 1 1 1 aft one hundred feet above the Tully lime- 
stone, is succcciTetl by nearly tlTreeliundfred feet of the rocks of#hc*Portage group, consisting in 

GO* 
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the lower part of a mass of siliceous shale, and above alternating with argillaceous sandstouc. 
The surfaces of this rock are often rippled, and covered with minute fragments of vegetablesr 
which serin to follovv the course of the marking, and accumulate or diminish with the ripple 
wave. The same appearance.**# presented by ajbcach ef sand, where the ebbing tide leaves 
fine fragments of vegetable #n;fttcr arranged in quantity and direction proportionate to the 
wave. * * 

The Tally limestone and shal&bclow disappear on Cayuga lake, Tour miles from Ithaca, 
the black shale extei^cUgg^bout^two jniUs Jarthcr south ; and on tlfc western side of the 
county, *in consequence, of the greater* elevation of Seneca lake, the black shale disappears 
near the southern boundary of* Seneca county,* with the exception of a small portion rising 
above the lake, which x£sults*from the unditlaUon farther south. The succeeding group of 
shales and sandstones approaches the level, of Seneca lake north of Hector hills, find Cayuga 
lake near its head. * •* 

The Chemung group, Hkc, thejRredfcding* consists of alternations of shale, both sffity aVid 
compact, and argillaceous sandston^ but defers from it in the contained fdssils, and in some 
particulars of its lithological chatactcf. It sometimes contains thin layers of impure lime- 
stone, the calca#ous matter atflsftig principally from the conyfincd sltfdhf! This group is well 
characterized at Itfl&ca, at thS igclinetf plane of the jftilroad f it^J JtCnds also, far above the 
rocks here visible; *attaining*a mqp]| greater ihicluiess, as qan ttb £cen in. the valley of Che- 
mung, south of Senefca lake. In tho* rocks of this ^rics, individuals ofctwo species of ferns 
have been found, precursors of the gfeafc abundance of tribe Hi the Goal formation. 

At Ilcctcflr falls, and abotc, we find *at>out fyur* hundred «fect # of this groujf exposed ; the 
lower part contains the fern^of Ithacft ; and above, sdtrffe of the^otftfcr fossjls. At this^lace, 
we find a few thick lay erg of^sandstoMT, veffy compact and Arm, which lurve been quarried. 
Few durable building sUnes‘are fdlind in tliis county, if*Wte gxccp* this sandstone^ winch, 
liowcvcr, is little ysqfcl.** jt*furniakcs tdic line flagstones used «tn Ithaca^nd elsewhere. In 
general char^dlert'it differs but fftt^e fronPthat of the group below, except that die cuits of 
mud fuifows are more "abiflul ant and large, being often an inch in diameteft* arid sovcral feet in 
length. The surface of most c/Vl* 0 layers is jynoolh, or <jvcn glazc^f with a thin coating of 
shale, which appears terhave fluvvei over it, leavinglhiarks of unequal deposition, and little 
ridges or prominences where the paste w*s less fluid. The deposition Sf* these si laics and 
sandstones progress^ slowly, considerable time having^lapsed beyveen tin? deposition of the 
different hiyeis ; and in some irfstanccs ajower stratum became partially indurated before the 
succeeding deposit was made. * * * • 

In sorftc localiliesuthe satidstone is replaced by a kind sarufy slmle, being a mi life of 
sand aml^clay ; and the whole i^ripple^, the nmrkiffgs affecting eacl* thin layer, and showing 
that it \\tfis deposited from water in ntgtion winch might transport from diflerent directions the 
two materials of the rock. This^group cyppears to h&ve been deposited ftt>m> qn oqean alter- 
nately at rest, and disturbed. Thick^masses of s^ndy %hale occur, bearing ripplc-maTks 
through their whole depth ; t^esc are^ succeeded by othgts of*vaiiablc thi^kne^ without ripple- 
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murks, and having the faces smooth and plain. Numerous alternations of this kind have been 
noticed through many hundred ice!. Fossils rarely accompany the rippled layers, hut are 
invariably found with the smooth. JThe malerials*ot the two diflbr very shghtjy in minrr.il 
composition, the rippled ones being more sandy. So far hs 1 have observed in tins and other 
localities, the greatest accumulation of l$ssds is alwajffe uccomptim*! by, tl^e fewest ripplc- 
marks. ’’ * * 

In numerous* localities of these rocks, the cdg<& of when exposed in ravines and 

other places, are found covered with crystals of sulphate of lime.* Tins circumstance is by 
no means universal among the shales beloyf, although observed ip some localities ; while in 
the present group there are few cxcejifions. Pyrites in mimge particles, is every where 
disseminated, decomposing on exposure, anfl hastening tn& destruction of. the rocks ; while 
the sulphuric acid combines with tl^e minute proportion of lime which they contain, exhibiting 
the crystals along their edges. Wherever larger masses of pyrites occur, we find a proportionate 
increase in* the quantity of sulphate of hrruv ►Sinnlm^coitditioiifi, in some of the limestones 
helowliave produced a mass of gypsum; filling the cavjty prcvjptysly occupied by tin' pyrites; 
and analogous* circumstJfliccs, and varying in extent rfhd effect, nfay have foiiffciblhe vast 
gypsum beds of, the same series, extending throughout the whole of tvostern*Now-York. The 
latter, however, could only liajc occurred before lhu*enlire induration of the surroujiding rocks. 

The thin-hedded sfliutotones oPtMsuolfnty afford spine ofllic finest flagging stones observed 
in this part of tine district. These arc quarried in huge slabs, having a thickness of from tlirec 
to five or six inches* thicker layers fuynsh a gooti* material for buildings and foundations. 

There arc ^evfrat deposits of marl ii* thaiipu^hy gfq^r>d at the head of Cayuga lake, which 
might be aitoantagcmusjyjiscd fdt burning into* lime. In the south part of the town of Hec- 
tor, thesis a nt; extensive deposit which is already Jtfrgely used tor burning into lime. There 
is another in the same valley at ItcyqoldsvjJJc. - * *• * 

About six miles south of Ithaca there is an e^ensive bc(f aful several small ones near 

Newfiel^. 

- v 


.CHEMUNG COUNTY. 

The surfaco»of this county is (jpciqiied by a series of broad .high lulls ancl 4 cc f> narrow 
valleys ; the Chemung valley is*an exception, JfeMvever, being l>»oa*l and deep, with an exten- 
sive allnvial^ottoift. * » * 

In the deep ravines of the northcyi part of thu county, the rocks of the Portage group arc 
exposed ; but nearly all the surjgcc ^ occi^ied by the Chemung group, the characters of 
whichWe alrea3y described. XUo rocks ar$ deeply indei^flti by numerous ravines which 
expose the ‘strata to great ^vaaita^,^an<J q/fefc3acilitics for j^fplgring thcir*fossil productions. 
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In the vicinity of Millport, and farther soul)], the sandstone layers attain a thickness of a 
foot or more, and are quarried for works on the canal and various other purpose's ; and at 
Pino valley, the sandy layers of the roefo #c quarried in^tvvo places. Mr. Sexton, the owner 
of the last, hi forms me that the firmest layers of sandstone often pass into shale, so as to be 
unlil for any usc^ifo pujpns#. This Shears to he^unlike the thinning out of. the layer ; but 
the proportion of atgil lace oils matter become so great that the tnass crumbles on exposure. 

At Maybec’s quarry, a mile half •east of llorseheads, the rocks are quarried for the 

sandstone which is usod for flagging, step stones, etc. These layers arc highly siliceous and 
compact ; and sometimes yontau^a few fossils. *Thcy alternate with thick masses of shale; 
often several layers of the former separated by thin-wseams of the latter; and again, a thick 
mass of shale containing po sandsfone. A «simiftir quarry has been opened by Mr. Tuilegar, 
four or live miles east #f Elmira; here the foyers aruwery uniform, from half an inch to two 
inqhes thick, and dividing by the vertical joints into slabs from six inches to two or force feet 
wide, and from fobr tg foxfoet long. 'The sandstone contains a few specimens of Atrypff, but 
the greater proportion of foj^fos are found in the shales. Wisner’s quarry, near the 'Tillage 
of Elmira, iS in a lower position in thfe grotip, and the rocks are almost destitute of fossils. 

The rocks of tflis groifo, containing an Tfoundance of fossils, eccur on a snjall creek corning 
into the Clipmung va41ey from the northwest, and also oh the fSingsing creek, passing through 
Bigflats. On the » south si^e of fche Chpmung riveff in Southport, ^he banks of the valley 
exhibit the rocks of this groiff) with their peculiar fossils. * * # 

Between Elmira and Chcmtpig the^rirehsecn at .numerous points, but rfowhere in the county 
so well as at the Chemung ypper imr^tvs, ajpoijt eleven miles below E/mifa.'* Here the exca- 
vation for the roa<j along foe margin of the rivor hits cxpg^dH mote than^mc hundred feet of 
rocks, containing abundance of The characteristic fossils, <and in thgir /fn^itest fypauty*and per- 
fection. At a certain Joint in the mass q$posed ; we find a pecnliaf coralline fosi^l r con lined" 
to a thin stratum, and extending afong thfwholc distance of tiip gxposed rocks 1 *; it has also 
been found at other localities. * ♦ ' * + 

The mountain ftbo^p the rocks 'exposed, at tfoj5inung'1*rroWb, rises fdfur hundred, or fh r c 
hundred feet, and is prgfoibfo capped, as some of the lulis in the neighborhood, by the con- 
glomerate, which «is the limiftof the Clieihmjg group toward. Earths south, ^iear „Tioga 
point, rocks of the? same gjoup occur, in the bank from one huiftircd to two bunded feet above 
the river, and some of the sandstone layers are three or four feet thick, and highly silfcoous. 

I was inforgicd, That o;i tho.top of the lull, the conglomerate i%qiiarried%r U%c on some of the 
public works b^lowJPioga pointy * 

At the Chemung upper narrows* and at several other lypalities, thcre»occurs in this .group 
a slratumnjf concretionary* Sttndstorto of & jpdfeuliar cli&racteft In a fow instances only arc 
the concretions perfectly formed, but generally have one side imperfect, xflitfo a solid nucleus 
partially surrounded with concentric lamiifcr, Avhich easily separate from each other ; the con- 
cavity being often so great as to^ontain several gqjjon^ # 

In the valley of Cayuta crcfik, the group is. well exposed. in a ravine three miles north of 
Factory vilic, wherfe line flag^onos tguld easily be, jplftainnjjU In ^e noalhfiart of Burton are 
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great numbers of loose masses containing the fossils of this group, probably washed down 
from the tops of the hills in the virimiv. 

The shaly rocks of this*- county arc often highly charged with iron pyrites, which on decom- 
position stains the shale ol an iroif rust- color. The same g^yes yrigm to numerous small 
beds of hog ore, which occur in many localities*. One nt these near Elminu, and another at 
Bigllats, furnishes a tolerably pure ore, but in mq$>t places it appears as a ferruginous tufa. 
On the southern margin ot the county, in Southport, there is a small deposit of hog ore, which 
apparently owes its origin to the destruction of the conglomerate of the Carboniferous system. 

Several beds ofr shell marl were noticed ip this county, and it' is probabFc that further search 
will develop*morc extensive deposits of tli# kind. „ ’ * 

There are several beds of mail near Millport, and the water rising in'some of the springs 
is so'higldy impregnated with calcarerifts matter, dwt on standing a f$w hours, a tlnn deposit 
is formed. There is also a deposit of this kind about two miles northeast of Johnson's settle- 
ment. In the town of Dix, at the Beaver dam, Jthcre i*an eXto#si\e deposit of marl which 
is burned for Ifme^it is first 04 out in large square masses, winch (inhere on drying, and it 
is then placed in the kiln. There is also a similaHied of $oiue extent near the I foreheads* 
Shells of Helix, Limnoa, Planorbfs, Cyclas and others ;yxi*bu*)daiJt in the two l^t nailed beds. 

The topography oftRi^county is very simple. ThirChemupg nvr^ passes through lfs south 
western part, and optfns a broad and beautiful valley, bMiriHod range of hills, which are 
only broken by the lateral streams flow fog to the river, f l^c roots on one. side sometimes 
approach the river, while on lhc*oppusitc is ^n extensive flat'or bottom. Here, a<? elsewhere, 
the rocks on both sides of the yalley hear evidence of erosion, and show that this river, as 
well as other streams, flows in a bed oncmoccupiecWjy rook# 1 iko those of the mountain mass. 

The eastern boundary of the county is glongtethe valley of Cayula creek, winch lias its 
-origin in the snl^&ll CayuttfMakc, in the norjtlj pari of *thc county, pand* forms a continuous 
valley ihence t,o the Chemung river. # \Vynkoop’s and* Baldwin's- arcek form, valleys of less 
importance. * * 

The Chemulig Valley, extending from the hfcud of Seneca lake iu the Chemung river, is die 
most prominent feature in fhc county. It offers d lc only rogto, by wlncli a canal could have 
been constructed, bcing^fhrough 4s whole extent alluvial, and prdfcenyng no reiuaikahJe clo- 
vationg. The asco^t fwrim Seneca lakffto tire summit lev of of, tins canal is four hundred and 
forty feet in h distance of fifteen miles. '* * * . 
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STEUBEN coyrfTy. 

* * * 

The general character of the surface of this county is similar to all those of the southern 
range. A series of broad irregiflar hills with low valleys occupy tire greater part of the county 
It is also maikcd by several deep v&lleys, which present broad alluvial bottoms. The valley 
extending south from Crookcdlakg, the Conhocton, the Canrslfco and Tioga, are the principal ; 
these all unite in one, below Painted-Post, communicating with the Susqdtehannah. 

The rocks of this county 1 atee of the'Portage afltl Chemung groups, the line of demarcation 
between the two being much better defined tharffarther cast. The lower group appears in all 
the deep ravines and alhng the wafer cefurses iiul he ^northern part of the county ^ while the. 
high grounds arc occupied yitli those of the next group. After leaving the head of Crooked 
lake, the rocks of the jAirta^e grouj**rc*not<*igain seen in the county going southward, although 
upon tlje shore $f Scn^ftf lake? they extend still farther south, frtjpi the greater depth of that 
valley. v 

Al< 5 ri£ the *cstcrrf shjre’of fJrofJkW iSkc* the rocks consist chiefly of sandy and slaty 01 
argillaceous shale, the former rippled oVamdulatcd, showing that cdth thin layer of the shale 
was subjected to the action producing the rippled surfaces, and this action continued uniform 
throughout the whole deposit. Alternating with jflie greenish shale just noticed, is a darker 
slaty shale containing fossils. At some localities occur a Yew thin layers of sandstone, hut 
these are not abundant until wc approach the head of the lake. * . + 

Four nules helotv lIarrfh\pndsport, in S ravine dh Ihc bank of tlfb lake, can be seen a con- 
cretionary stratum of impure limfejlonc, cdfhpo&d of rouzfcliftfi or irregular masses cemented 
together by an attjJU-cflftcarcous cement. In- jollier localities, thl? concretionary forms tire not 
so distinct ; * uittl the whdlO ^icars life character of an irregular mass, separated iu> various 
directions by thin seams #f slialy matter. So far as examinedgthit stratum bears a very tmi- 
form character; it disappears bfneath the IftkS on* the east side, one nfMe+boftw Hammonds- 
port. This limestftiiQ has bcenHmtrn^l, biu foil nj too impure fot t^iiick lime, though it pos- 
sesses some of the characters of fiydrauliir cemqpt. ^ # #•* # 

At TlammomlsjjfTrt, in tflfc isavine above Mallory’s mill, we find ahdftt tfcree hundred* feet of 
Tories exposed, belonging to the Portage group ; they are * r ell # characterized f)y"tl!e Fvcoides 
graphical Few fossil^ oilier than fucoids appear through this thickness though higher in flic 
ravine arc some fossils peculiar to the next group. The mass exposed c^aists, in the lower 
part, principally of shale and thin layers of sandstone* and at a higher point numerous layers 
of sandstone from four to tefti inches thiqk. Xhe edges of all the layers exposed, are covered 
with ciystals of selenite, or crystal fi zed gypsum. * About one mile frorti the mouth of this 
ravine, an excavation for coal has been made in the black shale, which alternates with the 
sandstone and olive shale. 'The indications of coal at this point were*rfew fragments of 
vegetables, iron pyrites, and the odor of bitumen arising frflm the shale ; all tliese vvere-sup- 
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posed to be unfailing evidences of on al beneath. The work is at present abandoned, \mlil 
some new excitement, or reported exhibition ot burning gas, shall induce others to engage in 
the enterprise. In the shale thrown from this digging 1 found Cyprieanha , Avinila, and several 
other fossils. On the cast side of the valley, opposite llainmondsport, a similar ravine exposes 
the same strata as those just described. * 

One mile northwest of Bath there is a stratum of very tough argillo-calearcoUs rock, three 
feet thick ; the mj^sis filled with fragments of crinofdal columns, presenting surfaces like the 
finest birdseyc maple. This furnishes somfc of*tKe finest buildfhg and foundation stone, and 
should it be of such a quality as to receive a fine polish, it will be a valuable acquisition to 
the mineral wealth of the county. A large species of Strophomrna and Drltlnjris occur in the 
lower part of the mass. ♦ 

The rocks of the Chemung group continife along the valley- qf the Conllbclon to Painted- 
Post, and as far up the Tioga as the south line of the Statfc ; the tups of the high hills excepted, 
which are capped by the conglomerate in a*fcw places. 

The valley' ’of the Cauistco is bounded on both m'des by almost unbroken ranges of rocks 
of the same group. The same rocks are seen along tlie valley of Fivfc-mile creek, which 
appears to have been formerly a continuation of the Canandaigua lake valley, and the com- 
munication between that valley and the Conhocton. * 

The soil of Steuben, though not as favorable for the production- of grain as the northern 
counties, is one of the best sections for grazing. From the valleys, the high country seems 
broken and uneven ; but this is confined to the immediate edges of the hills, for after ascending 
to the table land, we find a beautiful undulating surface, whiqji,* when farther cultivated and 
cleared of forests, will pwvgr one of the best grass-growing regions in* the State. These 
remarks apply also to Chemung county ; apd in all the elevated portions of both, the water 
is pure and soft. % * 

The facilities for -communication in this county arc very ^greaf ; and when the New- York 
and Erie railroad shaH bc*completed, the lateral valleys will afford thorough fares from all 
parts of the county. Uneven as k# surface is represented, the valleys of the Conhocton, 
Canisteo, Tioga, Five-mile creek, and numerous others, furnish means of establishing smooth 
and permanent roads from almost 4 every part of the county. 

The high banks on cither side of flic valley of the Tioga expose the outcropping edges of the 
strata, and numerous small quarries ard' opened for the extraction of the thm layers of sand- 
stone everywhere iaterstratified with the shale. The hills are capped by thin layers of sand- 
stone, with less shale than below, reddish or bfWnish in color, and highly micaceous. These 
upper portions? far as observed, are loss distinctly characterized by fossils. 

The rocks, aWthc south line of the State and near the river level, consist of hard, thick 
strata of grey sandstone, a part containing abundance o& Strophomcna and Dalthyris , and 
succeeded by a thick concretionary iftass. The gray sandstone forms a fine material for 
building, and more durable than any other in this part of the country. Farther west, and a 
[Geol. 4th 01 
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little south of the comity line, a thick mass of concretionary sandstone, with regular strata of 
grey sandstone, is seen in the north bank of the Cowanisquc creek. 

In order to give any definite information regarding the connection of these rocks with those 
of known character above, I have found it necessary to extend my examination as far as 
Tioga, Pa., seven or eight miles south of the State line. At this place the upper member of 
the Chainin'# group of Nevv-Vork passes beneath the Old lied sandstone, dipping south at 
an angle ot lrom (> J to 8°. The Old lied sandstone, a little south of this |^lace, is about four 
hundred leetlhick, t>f a briefc r&l color, with? bed's of softer or shaly rock of the same color, 
containing fucoids and bones of' fishes. The upper portion, containing the scales of/ lolopty- 
chits, often approaches in character lo^onglomerate. 

The Old lied sandstone approaches the south line of the county, towards its western limits ; 
and lias been fottml forming,* tlnn capping uptn some of the higher lulls in Troupsl*urgh. 
Here, as in other places on its northwestern margin, the rock consists of a thin layer of argil- 
laceous sandstone, highly ferruginous in ^Character, and bearing a general resemblance to the 
iron ore of the Clinton group. Its decomposition stains the soil a bright red ccflor, and, Iran 
these indications, if has been supposed that valuable beds of ore would he found. It is 
necessary to observe, however, that it is extremely doubtful whether this stratum will evei 
prove of any importance as an iro^ ore. In the southern part of the town of Creeiuvood, the 
soil is deeply stained frpna tha destruction of this rock, but I have not found the same in place. 

In a sectipn made from Dansvillc south, fhfough the valiey, to the Canistco, and thence 
along Bennett’s and Troup’s cre^k to the south line of the State, nearly the same kind of 
rocks prevail as previously de^rihed, and in the ssftne order of succession ; also in the valley 
from Patchings to ^oon lake and Howard. « A ^ ♦ 

The valley of Loon lake is the continuation of Ac Hemlock lake and Springwater valleys. 
In the neighborhood of the lake, l^rgc acciyp illations of drift rise iff rounded hills fifty or 
sixty feet above the gcneraklevel^aiffl skirl the valley on either side ; while beyond, the hills 
formed by the *6cks rise to a mud? greater elevation. The corrifnenccment of the fossilife- 
rous strata of the Chemung group is*ut a little distante^iorth of tioon lake. Few sections 
are exposed, and our observations are limited to the loose masses . 911 the ^urfafic, and some 
shallow ravines where a few feet in thickness of rock are £tcn.* 

The country known as Howard FlaJ^, « formed of „driH hills and ridges but little elevated 
above the general level, being a high and not well defined valley, presenting outlets in various 
directions. could not ascertain the depth of the drift, but the deepest wjplls^do not reach its 
termination; and the absence of an impervious^ tratum in the gravel renders it often diilicult 
to obtain water in sufficient quantities. * 


* Loon lake is situated in a high valley , the flhl.s on the cast nnd west rise to a considerable height, but on the north and south 
there is almost a continuous level, forming an exlcnfive swamp; tho JnktWia^no immediate outlet, but its waters supply Ned’s 
crock, which rises in the swamp, half a mile south. From the north end of the lake an artificial outlet sullies water lor mills, 
and is continued as far as Pate bin’s. 
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In passing from Howard to the Canistco valley, at llornellsville, we cross the highest hills 
in this part of the county. The rocks consist of portions of the last named group ; shaly sand- 
stone, shale and siliceous sandstone, all containing fossils, are found along the whole distance. 

The northern drift, confined to lower levels, is not seen along the road from Howard to 
Canistco; and .the soil is a clayey gravel, formed from the substrata, aud nefl highly water- 
worn. In descending into the valley of the Canistco, we again come upon the northern drift, 
which is the soil of tfie valley, and covers the lower slope of fhe lulls. 

Five miles from thc*f anistrn, on Bennett’s creek, there is a thiok mass of sandstone, over- 
laid by calcareous sandstone, containing abundance oL fossils of Strophnmrnn and Dr/tlu/ris • 
The stone is very firm and durable, and easily quarried in hlo«*ks of necessary size for build- 
ing ; and the part containing fossils is much used as a firestone. * 

Nine miles from the Canistco, at Lagrange, in the town of Greenwood, tjie rocks arc seen 
both alyng Bennett’s and Bigg’s creeks; and at the point of land near their junction are seve- 
ral courses of sandstone proper for grindstones. The whole thickness is from eight to ten feet, 
and the layers from two to eight inches. In ascending Bigg’s crock, these strata disappear 
beneath the surlaee, and are succeeded by greenish shale, with thin layers of sihoo-ralea- 
rcous rock with fossils. This shale contains iron j^rites, and decomposes rapidly. The 
grindstone stratum is visible on the west banl^of Beimelt’s creek, and extends a mile north 
to Bock creek, and was also traced up the latter a mile above the junction. Its outcropping 
edges are found in the hills farther north ; but the belter situations for quarrying are along 
the banks of the small streams. The character of the mass is, however, variable ; and its 
fitness for grindstones qannot, in all places, he reliod on. At the mouth of Bock creek, it is 
much harder than at tluTquarry tm Rigg’s creek. * 

The exposed portions of the strajp an; greyish -brown, slightly stained with iron, rather 
porous and soft, aftd containing scales of mica. The rock abdVe aifd below the grindstone 
portion is green shale; this, irCsomc places, abounds with fossils, as at < It 04k creek, while 
above, the green shale, *fi fly feet ihick, is not fossilifcrolis. It contains some thin layers of 
sandstone, and is succeeded by a stratum of sandstone abofit ten feet thick. This latter con- 
tains fossils, while the grindstone mass embraces few or none. The upper sandstone is also 
more hard and coafse than that hclotf,*and well fitted fcllr Imikling, underpinning and ordinary 
firestone* This is again succeeded by greenish shale. This place is between four hundred 
and five hundred feet above the Canistco, and fifteen hundred feet above tide water. The 
source of ‘Bennett’s creek is about eight hundred feet above the Canistco, and thin surrounding 
hills are several huifrircd feet higher. Four or five miles south of the village of Lrfgrangc, a 
sandstone is quarried on the land of Mr. Marshall, ami used for hearth-stones, tomb-stones, 
etc. Grindstones arc obtained in Canistco, on the land of Mr. Carter; in \V00dhuII on the 
land of William Stroud, esquire, and elsewhere ; in Jasper, on the land of Colonel Towslcy. 
These quarries supply c^l the surrounding country. They arc of great economical importance ; 
and the occurrence of similar rock in so maqy different places renders it probable that the 
mass is continuous. 


fil 
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On the land of Mr. Davis, at Lagrange, a salt spring rises in the green shale ; the water 
is turbid, and emits bubbles of carburctted hydrogen gas. Several years since, salt was made 
at this place, and previously by the Indians. . There are, however, no inducements for dig- 
ging; for, so far as we know, no salt springs of importance are found in this rock, and it is 
probably only snch a.. one as might occur in any marine formation. 

There are numerous beds of lake marl and tufa in this couifty, some of which are im- 
portant as furnishing lime. T#o miles northeast of Arkport, there is a bed of this kind which 
furnishes a considerable quantity of lime. There is another similar olte south of the village, 
from which lime was formerly burned. In the town of Troupsburgh there is a bed of this 
marl, but it has not yet attracted} tfotice. There is an extensive deposit on the Cancsaraga 
south of Dansville, from which lime is buftied. * The summit level between this creek and 
the Canisteo presents an extensive muck swamp, and some beds of marl, but their extent 
has not been ascertained. 


- ALLEGANY COUNTY. 

The general elevation of this county ^higher than Steuben and Chemung, while the rocks 
are the same ; a difference produced both by a greater thickness of the mass, and a dip to the 
east or southeast. * 

The northern part of v the county is occupied by the Portage rocks ; the lower portion of 
these rocks, however, is rarely visible, except Jn deep ravine's or water courses. The upper 
part of this group forms the cascades and deep ' escarpment along, the line of their northern 
outcrop, in jnany places extend ing v beyond the limits of the county into Livingston and Gpne- 
see. At the falls on the Canaseraga, in the town of Burns, the Pottage rocks are much ex- 
posed ; but it is at Portage, as has been before described, that they are fully developed, and 
may be seen in perpendicular cliffs ftpn^ two hundred to three hundred and fifty feet high. 
The same rocks are traced along the Genaeec valley for several miles, when they are suc- 
ceeded by thc^olivc shaly sandstone and black micaceous shale^ which occupy a part of the 
towns of Eagle, Pike, Centreville, Burns and Portage. The thin laycra»of sandstone inter- 
stratified with the black shale, wjd also those usually succeeding it, are quarried on the Wis- 
coy, a mile wcsPof Pike centre, near Pike hollow, and at many other places along the out- 
crop and in the ravines and valley sides. * 

The upper part*of the Portage group consists of a mass of slightly argillaceous sandstone, 
compact and fine-grained, from one hundred and fifty to two hundred feet thick, in some 
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places containing pyrites which stains the rock an iron-rust color. This sandstone is quarried 
in blocks from one to three feet thick, and of any required size ; it breaks easily when first 
quarried, and will scarcely stand the vicissitudes of climate. 

The tunnel at Portage is excavated in this rock, and the bank of the river above exposes 
it for one hundred and fifty feet, where it is cut for the passage of the canal ; and again it 
appears at the north end of the bridge at Portageville. At those places large quantities of the 
rock have been quarrfed and dressed in blocks of various sizes for use on the locks, aqueducts, 
etc. of the Genesee Valley canal. At two or three other places within three miles south from 
Portage, the same rock is quarried in the shallow ravines along the valley of the Genesee 
river. 

Succeeding the black micaceous shale, arc the sandstones and shales constituting the Che- 
mung group, which is every where visible in the ravines and banks of streams. Its northern 
limit extends through the south part of4.be towns of Centre ville, Hume, Grove and Burns, 
and its characters are better developed in the next range yf towns. In this county, more par- 
ticularly along the Genesee river and west, the group differs in lithological characters, and 
consequently in some degree in fossils, from the same rocks in Steuben and Chemung ; the 
latter containing more sandstone, and the shale having an admixture of siliceous matter, that 
renders the whole harsh to the touch. In the ravines along the Genesee river, a much larger 
portion is pure aluminous shale, of a deep green or hluish^rcen color ; in ibis, at intervals, 
there arc courses of nearly pure sandstone ; sometimes a single layer of a few inches, at other 
times several, forming a mass of four to ten feet thick. 

A very good exhibitipn of this group, and bctjpr than is elsewhere seen, in Allegany county 
is on the Caneadea, from Rushford, *ncar M‘ Call’s mills, to the mouth of the crock. The 
rocks consist of numcroufe alternations of shale and sandstone, the latter, often m layers of two 
or three inches, and other thicker ones, which are quarried for lockstones, building stones, and 
grindstones. One stratum of this sandstone, containing several courses of variable thickness 
affords a good material for grindstones, for which it £s quarried on the land of Mr. Bannister. 
I did not learn the amount anm^diy taken from this quarry, but judgin gfronuhe numerous and 
distant points where the “ Rushford grindstones” ary sold, it is greater than any other in the 
district. 

Rocks similar to the last, but none of the same strata, are seen in Black creek, Crawford’s 
creek and White creek. In the banks of Black creek, at Rockville, some thick masses of 
sandstone alternate v^itli green shale, which is slightly calcareous and contains abundance of 
fossils. Two of the sajidsione strata are about six feet thick each, and divided into courses of 
from two to three*feet. Similar sandstone is quarried half a mile southwest, on the line of 
the canal; it ®ontain»* fossils of Atrfypa and Deltyns ; and a mile and a half south, and sixty 
feet higher than the last, a saqjjstonc is exposed onti hank of a small stream. The layers are 
thin, but extremely siliceous and durable. 

The rocks at Rockville are all highly bituminous, the s&ndstonc so much so that it scents the 
clothes of the workmen ; and the watpr of the springs, though dear, has the taste of bitumen. 
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Southeast of Rockville, on White creek, we find a greenish shale, with a concretionary 
sandstone, which in some places becomes a s conglomerate in the upper part of the layers. 
When not concretionary, it is fit for grindstones. Sandstone appears in nearly all the ravines 
in this neighborhood. 

The bed of the Genesee river, at the Transit bridge, is in a mass of very fossilifcrous sand- 
stone, some portions of which are slightly conglomerated! 

At Hull’s mills, near Angelica, the rocks are exposed in the hank t>f the creek, for fifty 
feet or more in height. They consist principally of shale, which contains the fossils common 
to the Chemung group, and among others, the large Pectcn-likc Avicula. The lower portion 
of the mass is a hard grey sandstone, containing in some parts, great numbers of fossils, among 
which Dclthyns and Strophomrjia are most abundant. This sandstone has been quarried for 
building ; it is durable, and presents a very good appearance. 

About a mile and a half south of Angelica, sandstone has been quarried, though tjre greater 
portion of the rock Exposed is shalq* The sandstone has been used in the construction of a 
miil near the Quarry ; though, when first quarried, it is extremely friable, and scarcely coheres* 
Like most sandstones of this region, it contains a large proportion of moisture. 

The sandstone along Van Campon’s creek was quarried by Judge Church, and used in 
building more than thirty "years since ; it still remains firm, though somewhat iron-stained 
from the decomposition of pyrite* 

At rhihpsburgh, two and a half miles south of Jlobbicvillc, we find a clitngc in the rocks, 
which is indicated by their fossils more than their htludogical character. Green shale is the 
predominating portion of the mass ; with sogic thin strata of sandstqno, it occupies the bed 
of the river for an eighth of aonilc, and, together with the vertical bank, presents a thickness 
of forty feet or more. Above J^hilipsburgh, on the Genesee, rocks ‘Similar in character occur 
in several places in the bed and ba<nk of The river. At Vanderfti ark’s fcreek, five miles from 
Plnhpslmrgh, we find the green "shale, not so highly fossilifcrous, and with it thin courses of 
coarse-grained sandstone, containing abidance of a large species of Dclthyris. This fossil 
occurs in a fuck of similar texture in many places t)Hhe satn^elcvation, and may he found to 
constitute a definite point, or to mark tht'tcrmination of somcf group ; certain it is that along 
this line wc find scarcely any fossilifcrous rocks above it. 

The next place south of Vandermark’s creek, where rocks are seen, is on Dike creek, near 
Wellsville, at an elevation of sixty or seventy feet above the Genesee/ and between fifteen 
hundred and sixteen hundred feet above tide water. The rock at this pla$c consists principally 
of grey sandstone, embracing a brick red or brownish mass six or fright inches thick. This is 
composed of sand, or rounded particles of quartz, with much argillaceous matter, splitting into 
laminae half an inch or an inch in thickness, and is so Highly impregnated with iron that it 
stains the hands nearly as much as the Politic ore of Wayn^ county, but is not, like that, 
unctuous to the touch. It is considered by thc^ inhabitants as a stratum of iron ore; but its 
specific gravity proves the proportion of metal to be too small e%er to repay working. Single 
joints of crinoidca occur in- this and the grey rock below. 0n odosc inspection, the materials 
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of this mass appear to have been subj< tied to much wearing action, and many spec munis 
exhibited numerous fragments of hon rt s, apparently belonging to fish, and similar to those found 
in the red sandstone on the Tioga. 

This rock, examined here and several miles south, is succeeded by a mass consisting of green- 
ish grey sandstone, often appearing as if deposited from opposing current, and mall respects 
resembling that succeeding the red sandstone on the Tioga. In examinations further south, I 
have not been. able to discover the red sandstone, neither alojjg the Allegany and its tributa- 
ries ; and I am informed by Mr. Ilorsford, that he su*v nothing of it in Ins journey down that 
river as far as Warren, Pa., which brings us to the northern limits of the coal. 

The strata above the red rock at Wellsvtlle, those on the Shenmula creek and towards the 
Pennsylvania line, contain no "fossils. TJ#; mass greatly resembles that above the red sand- 
stone elsewhere ; and the great elevation the points examined* considered with the differ- 
ence in altitude between this and the Tioga, may lead us to expect these rocks in place as far 
north. This sandstone is elsewhere associated with the conglomerate, occasional fragments 
and boulders of which arc lou^d in the elevated Jamfmof Steuben, and the eastern jiait of 
Allegany. * 

About three or four miles south af Wellsvillc, the side lull and valley east of the (lenesee arc 
strewed with masses of the same, consisting of small and large pebbles of while qualrz with 
coarse sand. Prom the great numbers of fragments, we would infer the rock to be in place 
nearby, and in a former section this position was given to the conglomerate ; and though Iroin 
careful investigation I am not able to find it in this vicinity, the position is undoubtedly correct; 
for it appears on the liijls west of the (lenesce, in Scio, and several other points. Its thick- 
ness, however, is not so great as I had supposed from its extending over so great, a surface. 
In 8cio, it is found on the high grounds near the sources of some smSll streams flowing into 
the Allegany and (ienesee. For the most part the rock appears^ in large detached masses, 
being divided by the joints into rhombic blocks ; one of these measure*! (orty-lour by sixty 
feet, and fifteen feet in thickness. Approaching the rock in place, the masses arc larger and 
closer together, being but slightly moved out of place, and the spaces between them diminish- 
ing from a distance of five or six feet to fissures of a few inches. The sides of the blocks 
appear water-worn, or deeply weathered ; anc^tlie upper surfaces slope jn the direction of the 
hill, probably from the removal of the rock beneath. 'Idle mass sterns to have contracted on 
dcsication ; and the joints, since enlarged by the percolation of waller from above, form, within 
the rock, passages of greater or less extent, communicating with each other. Tins mass* is 
composed of pebbles of crystalline quartz, white or rose-colored, from one to two inches in 
diameter, and generally elongated or egg-shaped. In the early settlement of the country, this 
rock was used for mill stones ; but in much the greater part the pebbles are too large, and it 
is too friable for this purpose : its use is now superseded. 

Previous to visiting this place, I was informed that a bed of coal two feet thick bad been 
found beneath this conglomerate, and it was represented as having been used in the blacksmith’s 
forges. On further inquiry, I could not learn that such a bed was Ipown pthe only person who 
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x:ould give any information of its existence, had seen small pieces not more than one-half inch 
in diameter. 

This is the only rock seen on the surface, between Wellsville on the Genesee, and Bolivar. 

Tn the town of Genesee, about three miles north of the Pennsylvania line, and near the 
centre of that town, the conglomerate, essentially the same as at Scio, occurs on the highest 
lulls. 

On the Little Genesee, a fev^ rods north of the Pennsylvania line, sandstone and shale with 
fossils appear in place ; this is at nearly the level of the stream, two or three hundred feet 
below the conglomerate. I saw, also, some detached masses, resembling the red rock at 
Wellsville, and a reddish soil which may be caused by the outcrop and disintegration of the 
same stratum. Along the southern line of the comity the rocks are interrupted by the valley 
of the Oswaya creek, and thus we have no means of tracing their continuation or immediate 
connection with those of Pennsylvania. 

At several places in the western part of this county, as at Cuba, we find rocks of shale and 
sandstone similar to those already described, and quarries are,opened to some extent. 

West of the village of Cuba is another more extensive quarry on the land of Judge Cham, 
berlayne ; this affords sandstones in thicker masses, and .better fitted for building than the 
others. 

Between Cuba and Friendship, rocks scarcely appear in place, though they are not far 
beneath the surface. In most of the high grounds of the southern counties the soil is shallow, 
the substratum being but a few feet beneath it. 


CATTARAUGUS COUNTY.* 

The general surface of Cattaraugus county maintains about the same elevation as Allegany; 
the Genesee in the former, and the Allegany river in the latter, also take their rise at about 
the same altitude, and continue their course with nearly the same descent, though flowing in 
nearly opposite direclions.* Although this county is crossed by numerous streams of conside- 
rable size, still there are few situations where a good view of the rocks can be obtained. The 
valley of Ischua creek, which extends nearly across the county from north to south on its 
eastern side, exposes the strata only in a few places. The Cattaraugus creek pursues its 
course for the whole distance, in the outcrop of the strata, consequently developing but one or 
two rocks. . 

The rocks of this county arc a continuation of the same groups noticed in Allegany county. 
The Portage group forms the northern boundary of the county, and is exposed along the 

^ ~ — 

* The details of tlus county arc mostly extracted from Mr. E. N. HoKsroRD’s Report. Annual Report of 1040. 
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Cattaraugus crcck. This is succeeded hy the same shales ami santlstoHos as before noticed 
in Allegany. There appears, ho\v< vor, a general diminution in thickness of all the masses 
to the westward ; and many which in Allegany are of great thickness, appear here much 
diminished. 

Notwithstanding that the rocks are exposed at few places, still, from the great elevation of 
the country, and the thinness of drift or alluvium, they arc found at moderate depths below 
the surface. 

This county is among those of the Fourth District distinguished for their deep and extended 
valleys, and their ranges of elevated lulls. The proportion rtf uneven surlaee throughout, hut 
particularly in the southern part, is somewhat greater than m cither of the counties of the 
same range, directly east. 

'Idle general direction of these valleys is the same as that of the large valleys farther east — 
from north* to south. 'Toward their northern extremes, the beds of most of them expand gra- 
dually into plains of considerable width, limited hy acclivities of gentle ascent on either side ; 
while some branch into smaller and more irregular valleys. They become, also, more and 
more shallow, to the north. But in their continuation southward, their depth constantly 
increases, the hills become more elevated, and the. declivities more precipitous. The summit 
of some of the highest points of land cannot be less than eight hundred feet above the low 
grounds of .the surrounding valleys. 

Along the northern bender of the county, there is spread out a body of alluvium totally 
distinct in character from that prevailing in the southern portions; and the difference between 
the two is manifest, as well in the vegetation with which they are clothed, as m the materials 
of which they arc composed. 'The ravines and gorges of the urn: have fewer evergreens, and 
of these the hemlock is the most abundant, while the valleys of .the Allegajiy and its tnbiita- 
ries are distinguished for their forests of pmp. * 

No region of this State, and probably none of any other in the Union, was originally 
covered with an equal amount of valuable timber. Some of the trees have measured two 
hundred and thirty feet' in height, and five of them have been known to furnish an. hundred 
“ lumberman V logs. Shingles and hoards for the supply of the whole western world, from 
one extreme of the Union, Louisiana, quite half way to the other, have been manufactured 
in the shingle shanties and saw-mills upon the Allegany and its tributaries. 

The lands of the Valleys, and indeed of the entire comity, with the exception of here and 
there limited areas, are susceptible of cultivation. 'The only swamps woitliy of notice arc 
the Conewango and the large one northeast of Waverly. Clay underlies a considerable pro- 
portion of these, and, W'e were informed, the whole of the foimer. Deep ditchings would 
reclaim large portions, if not the whole of both, arid will, without doubt, as the country 
around becomes more settled, be Adopted. Hitherto,* tin* hinds having upon them groves of 
timber, and contiguous to mill-sites, have been more valued for the lumber they furnished, 
than for the crops they might have been made to produce. The occupation of the lumber- 
man, however, must soon be much less productive than at present, and ultimately give way 
[Oeol. 4th Dist.] 62 
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to the duties of the husbandman. When it shall, and when the lands of the valleys enjoy the 
cultivation given to the flats of the Genesee and Mohawk, there are portions of Cattaraugus 
that will present tine farms and yield valuable incomes. 

The beds of clay, marl, tufa, bog-iron and manganese, and the swamps arc mostly in the 
depressions of the alluvium. 

The surface soil is a yellowish loam, chiefly composed of disintegrated sandstone and shale. 
It has been washed down from the hill sides and cliffs, by rains and tlie melting of snows, and 
emptied into the streams winch, in their overilowings, spread it out upon the low lands of the 
valleys. It is the principal soil of the Allegany vfelley, #nd of the flats along the Cattaraugus 
creek. 

Clay, in shallow beds, is found more or less in the valleys, but to no extent was it seen 
upon the higher lands. That of the Concwango is by far the largest seen. It is observed at 
Randolph in several places, and probably underlies a great portion of the immense lowlands 
and swamps. It is seen a mi lowest of Waverly in strata, arid alternating with gravel and 
sand in an alluvial hill directly south of Waverly village. ^r.Jt is found about a mile south of 
Ncw-Albion, a hundred yards from the nfotilh of a tributary to the stream, along which the 
road passes. 

In the towns of Great- Valley and Little-Valley, tb© “ sags" or depressions in which the 
clay is formed, contain more jor less extensive bodies of peat. The largest is upon the land 
of Mr. Sweetland. About* ten acres are spread over by^he bog; and the* depth of pe.it vnnes 
from a foot or two near the margin; to more than twelve towards the centre. As a manure, 
and as a substitute for coal and wood, this bed in particular, and the smaller ones in propor- 
tion to their extent, must heroine of value* -Dor the improvement of lands, the peat may be 
appropriated immediately and with great profit on most farms. 

The occurrence ol peat is generally indicated, by the growth of dwarfish evergreens, and 
rank swamp herbage,, and by the elasticity of the crust wlucli supports them. 

There is an extensive bed/»f marl about two miles from Lodi, upon a small branch of the 
Cattaraugus creek. It lies southeast lrom the village, and about a quarter of a mile lrorn the 
mouth of the branch. A kiln has been in operation a number of years, and several thousand 
bushels are burned annually. 

In the east part ol ( )tlo, upon the land of Mr. Shis, a bed of marl covers between three and 
four acres, and is from a few inches* to four feet deep. About one thousand bushels have 
been burned annually. Willi this marl there are no foreign substances, except now and then 
a little vegetable mould, which all disappears in the process of burning. Estimating the area 
at three and a half acres, and the average depth at one foot, we have 122,500 bushels, a 
quantity that will supply the demand, should it increase to three thousand bushels annually, 
for forty years to come. - 

A small bed of tufa furnished a few kilns with lime in Dutch hollow, in the town of Ash- 
ford, but is now nearly exhausted. '*A number of small beds have been found near the resi- 
dence ul Mr. Sias, and we were infortntfd that a bed of some extent had been discovered in 
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New-Albion. Near the mouth of the Canaseraulie a bed lias been found, and another near 
Z oar, with several intermediate ones but all are small and have not been worked to any extent. 

Upon the land of Mr. Hancock, in Freedom, a bed covering a considerable portion oJ three 
acres, has been Apened. The better portions of it are nearly exhausted, though much yet 
remains that ‘tpay be advantageously used for agricultural purposes. From .1000 to (1000 
bushels have bbe^ burned annually for the last twelve years. There is another large one in 
the north part of Freedom, owned by Mr. Sherman. Four miles southeast of Randolph, on 
the land of Judge Leavenworth, a small bed has been found. 

'faking the whole together, there are in the* county materials, of marl and tufa, enough to 
furnish immediately 300,000. bushels of lime. 

Beds of bog iron ore are found in many little swamps and lowlands in different parts of the 
county. Across tike river from (Mean, masses containing several cubic fret have been exca- 
vated. * * 

The earthy (wide of manganese or wad, was found in different parts of the Concwango and 
Little valleys. More was sepn upon the lancf of Mr. Bush, in Randolph, than in any other 
place. It is accumulated in nodules, in some placed, from the size of a shot, up to that of a 
walnut. In other places, it i» seen adhering to fragment* of sandstone, scattered throughout 
the soil. It lias not yet been found in quantities sul%ienl to be of value. 

Near Lodi, nodules of iron pyrites are fuund in considerable quantities, in the upper por- 
tions of the gravel alluvium, underlying the loam of the valley. 

Trappcan, hornblcndic, gneissoid, granitic and aicnitic, and some other boulders, are the 
representatives from more northern latitudes. Una boulder of hypersthenc was seen at the 
sulphur springs near Randolph. Two Boulders of iron ore, Resembling the specular ore of 
St. Lawrence county, were found on ihe south branch of the. Cattaraugus, near Little’s mills. 
One weighs thirteen pounds. BotR have Rtym procured for the State Collection. 

Salt springs or licks* are^iccasionally found. Several near Rutledge attracted attention in 
the early settlement of. the tpwn, from the numbers of deer who came to “lick" about them. 
Near one of these a shaft was^unk* jn the hope thjit down the. strength of the* brine 

would be found greater. The proportion of salt Vas, "\fe are informed, about a lenspoonful 
to a pail of water. . . * * 

The Oil spring , of Freedom, is, in many respects, like that of-"f!iiba in Allegany county. 
Its diameter is somewhat less, and the quantity of oil which in a given tune rises to the sur- 
face is, in proportion to its extent, the same. 

Carburet ted hydrogen is emitted at this spring, m small quantities. ft is observed to 
escape from almost all waters, cither stagnant or running, in the county. Jt is seen bubbling 
up through the waters of most large springs. The only place where the quantity is sufficient 
to maintain a constant flame, is at the mouth of a small stream coming in to the Cattaraugus, 
against the Missionary house, about live miles above Lagrange. 

Sulphur springs arc occasionally met with. One upon the land of Judge Leavenworth, 
near Randolph, is pretty strongly impregnated. 

02 * 
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The conglomerate is the highest rock in the series that has yet been observed in the State. 
Immense blocks of it are found at Chipmuck ripple on the Allegany river, and near Judge 
Wright’s, southeast of Ellicottville ; also between Napoli and Little-valley, on the James- 
town and Ellicottville stage road, near Judge Leavenworth's, and at numerous other loca- 
lities. But the places where it is seen in situ are comparatively few, and 'only upon the 
very highest points of land. One, live miles south of Glean ; two between Great-valley and 
Little-valley, and several south of the Allegany, comprise all in this county concerning which 
information was obtained. he locality best known is about seven miles south of Ellicottville, 
and one and a half west of Great-valley post-office. It is known as the Rock city. It is 
approached along a ridge extending from the base to the top of .the hill, of gradual ascent, and 
terminating at an elevation of not less than six hundred feet. Other hills, upon the opposite 
side of the valley, and of less altitude, were determined by Col. Ilawley -to be ’above six hun- 
dred ffeet in height. 

From the abundance of timber in Cattaraugus, little need of good building stone has 
hitherto been felt, and, consequently, little" exploration has been made for valuable quarries. 
Of those opened in different parts of flic county, the greater part will be found noticed in 
the list which follows. * * 

The quarries at Glean contain micaceous sandstone, and an olive shale, which is concre- 
tionary. The stone at the lov^er quarry are cearsc ; while at the one some fifty feet above, 
they are of a finer grain. The underpinnings and cellar walls of many buildings in Glean 
have been obtained from them. A cfuajry owned by Mr. Pratt, in a small alluvial lull, a hun- 
dred rods down the river from the quarries above noticed, is nearly exhausted. In a ravine 
which is entered just south of Pratt’g, quarry, there are found masses of a coarse sandstone, 
like that alternating with the conglomerate which is seen a few miles farther south. These 
masses are strewn along the ravine its entire length. The same rock occurs in several places 
along the Allegany, in^hugc fragments, and is seen to be of the jnost durable character, from 
the angular form of the masses, notwithstanding their long exposure to the action of the cur- 
rent. From examinations made in Pennsylvania, its true place is ascertained to be in the 
lower part of the conglomerate. 

Nino miles below Glean, sandstone, slightly concretionary, has been quarried for the filling 
up of dams and other purposes. 

The Ischua stone quatnes , lying almost wholly' in the town of Machias, contain stone with 
which there are none other in the county to be compared, either for beauty when dressed, for 
the facility of quarrying, or for durability. r i hey are a coarse sandstone, disposed in massive 
and in thin layers, of such thickness, that blocks for every desirable purpose, from heavy 
columns to thin flagging stone,- may be easily procured. Butler’s quarries^ three miles north 
of Franklinville, have been most extensively Worked. The foundation walls of Irvine Hall, 
Ellicottville, were here procured. The quarries arc in the visible outcrop, which extends for 
a considerable distance. 
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All the important quarries in this lounty were enumerated in the Annual Report of 1840, 
and, therefore, need not be repeated m this place. They afford but little variety ; and, from 
what is known of the same group oi rocks here and elsewhere, no other economical or valua 
ble products are tabs expected from these rocks than the ordinary quarry stones. 

Vv 


CHAUTAUQUE COUN^'t. 

The general face of the country in this county resembles that of all the southern counties 
in the district. It differs in some degree, however, in its soil, which is of a loamy character 
in a greater proportion than many others. The hills, although of the same nature, are less 
elevated, either from the general elevation having originally been less, or that the abrading 
action has been more eifeclive. The latter may .perhaps he the cause, as the proportion of 
hard materials is less than farther east, and there is also „ptydc nee that the locks all grow 
thinner on going westward, and in Ohio the highest rocks of Chautauque county arc but a 
few hundred feet above Lake Erie. 

It has been ascertained from surveys, that the highest parts of this county do not attain so 
great an elevation, by two hundred feet, as some parts of Cattaraugus and Allegany. The 
broad valley of the Conewango on 4he east side botftids^ie Yount y by a depression ot five 
hundred to eight hundred feet lo\ycr than the high lulls ; while on the nortft, the ilcep gorge 
of the Cattaraugus creek is even lower than that of* 5 Concwaqgo. On the northwest side we 
descend, in the distance of live to eight miles, from an elevation of about two thousand feet 
above tide water, to Lake Erie, (whioJi is fiv* hundred and sixty feet shove the sea,) nearly all 
|he descent being in the first three or four miles. This is a remarkable feature in Chautau- 
que county, and one which cun only be accounted for by supposing the abgision and removal 
of the materials once filling this space. 

Another remarkable feature in Chautauqua county, is the existence of the lake of the same 
name, the northern extremity of which is only eight .miles distant from Lake Liie, and yet 
empties its waters by the Conewango, Allegany, Uhio and Mississippi into the Atlantic. This 
lake is sixteen miles long and twelve hundred and ninety-one feet above tide water, and seven 
hundred and twenty-six feet above Lake Erie It is a beautiful sheet of water, bounded on 
its eastern side by gravelly sloping banks, and on the west by more level and m some places 
marshy shores. The channels oi the streams flowing into the Allegany aic all more than 
twelve hundred feet above tide; the valleys and lulls range at all points between this height 
and two thousand feet. 

To superficial observation there are few rocks to be seen in Chautauque county, but exami- 
nations made along the deep ravines prove the existence of all the great masses further east, 
and from the destruction of which the soil of the county is mostly produced. 

Along the lake shore, from near Cattaraugus creek to the State line, we find the banks arc 
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perpendicular bluffs from ten to one hundred feet in height. Green shale alternates with the 
thicker courses of black, and beyond this the black shale increases in proportion as far as 
Portland harbor. Both green and black shale contain septaria, and morn; rarely, thin sandy 
layers, which are so numerous in the Portage group, constituting the flagstones further east. 
From Portland harbor to the State line we have similar slaty and crumbliibr shales, alternating 
with thick and thin courses of sandstone, all possessing a similar general /flvtfractcr. Arriving 
at the State line, we a*e able to trace the same group in the deep ravines for two or ihrcc 
hundred feet higher before there is any marked change. Throughout the whole extent there 
arc scarcely any fossils except- fucoids, and these abound wherever the thin sandy layers 
occur. 

All the northern part of the county below the elevation of fourteen hundred feet above tide 
water, or about eight hundred and flirty feet aliovd Lake Erie, is underlaid by the shale ancl 
thin sandstone of the group above mentioned. These rocks are distinguished from those 
above by the almost entire absence of all fossils except fucoids, as well as the greater pre- 
dominance of shale. In the southern parf of the county the rocks of this group arc not seen, 
having passed below the level gf yhe lowest valleys. 

All the southern part, as well as the I^her portions of the northern part, arc occupied by 
the Chemung group, readily known by the great number of shells of the genera Strophomena , 
Orthis , DeltJn/ris , A>vicula , <$-c. which characterize it every where. Jn this group the pro- 
portion of sand increases over J,hat below, and in its upper part the larger proportion is sand- 
stone. ~ * m * « 

The roqks of Hhs group can be seen great advantage in the Chawtauque creek, six miles 
above Westfield, and in the outlet of Cfcnutauquc lake below Jamestown. They can also be 
examined to some extent above Rice’s mill on*the Twenty-mile creek, and in many of the 
ravines along the Corrawango and Cassadaga valleys. The strata are no where seen except 
in ravines or the lRmks of streams. 

The extreme southern part of the county is comparatively low, rising to less elevation than 
the middle portions. 

Many of the hills arc capped with congPotfierate, which is the highest rock in the county. 
From the portions remaining, the rocl^ appears to have been originally of variable thickness; 
in some places not more than five or six feet, and in others fifty or sixty feet. Where the rock 
is free from pebbles, it is known by being more friable than any of the sandstones below ; and 
also by the lines of deposition being at varying angles, as if acted upon by currents from diffe- 
rent directions. In such cases it forms a good building or underpinning stone, easily dressed, 
and readily obtained in blocks of large dimensions. It is, in fact, almost the only stone in the 
southern part of the county which can be Obtained more than a few inches in thickness. 

The principal places where it is quarried arts, upon the top of a hill about two miles from 
Ashvillc ; another quarry four miles north of Panama, and again one mile northwest of this. 
From these places, considerable quantities of the rock have been taken* It is associated with 
a few inches of the cearsc conglomerate. 

On the north side of Chautauque lake, it occurs on the land of Mr. Young; also on the 



CHAUTAUQUE COUNTY. 


405 


land of Mr Barnard and Mr. Preston, passing from Ellington centre to Cassadaga creek; and 
again farther north, on the land of Mr. Strong, three miles north of Ellery centre. In all 
these places it is fecund only in loose blocks scattered thickly over the surface for a small 
extent, and evidently the remains of a once continuous stratum. 

At Panama the conglomerate occurs upon both sides of the stream between the upper and 
lower village, and inflows the eastern slope of a hill for more than half a mile. Where I 
measured it upon the streanj, it was about sixty feet thick. It l^es in huge masses sixty or 
seventy feet long by twenty or forty wide and thick, with deep fissures between. Sometimes 
the masses are so arranged that tl^e jissurcs form caverns ; and one place I was shown, is so 
excluded from sunlight that snolr and ice^reu^ain during the summer. These masses dimi- 
nish in size and frequency towards the south, ^nd soon disappear. 

Four miles northwest of Panama, mi the land of Mr. Field, Ahe conglomerate and sand- 
stone are found covering the ground to considerable depth. The whole is composed of frag- 
ments, most of them small, \Wiich are piled irregularly one above the other, as if rolled down 
from a higher eminence. The situation is at the foot of a hill upon the western side. Several 
miles west of this place, in Clyiner, there is a locality of this naudstuiic, which has formerly 
been quarried for grindstones, and also for other purposes. 

About three miles southeast of Panama, on the east side of the valley of the Little Broken 
►Straw, the conglomerate is found on the land of Mr. Lloyd. Still further east, on lot 13, 
land of Mr. Vosburgh, the sandstone occupies the surface of two&or three acres, outcropping 
on the northern and eastern sides of the hill. In digging a Weli^iear the summit of the hill, 
the same rock was found. It was covered with a layer of t! firft>*be§cli sand the rock be- 
neath was fractured, and the surface worn Smd smooth. 

It is nearly impossible to indicate every point where jjns roqjf way be found ; those men- 
tioned have been personally examined; oilier places probably occur, but the lulls are frequently 
covered with forests and without road. The only remaining places to be noticed, are two lulls 
in the southeast corner of the county, on either side of Case Run, which I visited on my way 
south to W arren. The mass, consuming mainly of sandstone, with little conglomerate, lies 
scattered over the sides of the hills and upon the tops, in huge blocks, the thickest noticed be. 
ing about thirty feet. ThisJocahty is o^a range of elevated ground which extends southward 
between' the Allegany river and Conewango creek ; the conglomerate and grey sandstone ac- 
companying it, are seen, with some interruptions, nearly the whole distance to the point where 
these two stieams meet. Six miles south of the Stale line, there is a thm bed of coal, appa- 
rently resting upon the conglomerate. 

The soil of Chautauquc is principally of two characters. That resulting from the decom- 
position of the rocks in place, is a clay loam mixed with angular and unworn fragments of 
the harder portions of the rocks, and known as the flat gravel.” This occupies all the hills 
and a large portion of the higher ground. 

The materials of this soil are coarser as we descend b 'qcjith the surface, and below arc 
frequently composed of large angular masses, closely impacted together, and forming a mass 
of variable thickness, lying upon the surface of the rock’ beneath. W r here in such cases the 
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surface of the rock below is level, it is scratched and worn smooth, evidently from the mate- 
rials having been moved along its surface. In one place near Portland harbor, in opening a 
quarry, a considerable quantity of this kind of material was removed ; the larger masses fit 
for rough walls were left, and the finer thrown into the lake ; the quantity thus reserved was 
sufficient to have covered the whole surface, when packed closely, to tty- depth of four feet, 
though the original depth of the whole was only live or six feet. Numerous similar instances 
appear in the bluffs of gravel along the lake ; the moving force segms to ltavc torn up the sur- 
face layers, and to have pressed them onward, accumulating in power ajpd quantity, lifting the 
strata for great distances, bending and breaking the uplitjpd edges, and leaving them in all 
manner of contortions, with rounded gravel above tind belovw In some instances the gravel 
is forced under the uplifted edge of a stratum the distance of many feet. 

The valleys arc covered avith a soil consisting of £ne loam and gravel of rounded ma- 
terials, which lias been derived /from more northern rocks. Many of the lower valleys have 
evidently been overflowed with quiet water, from which the fine loamy deposits have been 
made. * 

The small lakes, Bear lakof Cassadaga lake and Mud lake, have once been- much more ex- 
tensive ; and by successive drainage, tlyjiy have left marks of their subsidence along the sloping 
hills around them. The valleys of the Cassadaga and Conewango creeks have evidently been 
extensive lakes, as would appear both Jrom the nature of the materials in the bottom of these 
valleys, and from the eviderifccs along the elevated grounds bordering them, as also from the 
narrow outlets worn through ro4ky strata. 

In the valley of the C*ha#&uquo lake, wo find satisfactory evidence of its former greater 
elevation in ridges or terraces of gravel and sand ;*these are particularly well defined upon the 
toortli side. On examination^ about «tfie outlet, the cause of this greater elevation is found to 
have been the obstruction of its former outlet, which was nearly in an easterly direction from 
the Cassadaga; whereas now, by the accumulation of large deposits of gravel, it is turned in 
a southerly direction, and only joins the Cassadaga valley by a channel excavated through the 
solid rock. This direction is seen very clearly by examining its course on a map, and the 
effects of the wearing action upoft the rocks are still vjsiblc at Dexterville below Jamestown. 

At the time the original outlet was obstructed, theygraters of tin* lake must have been raised 
to more than thirty feet above the present level, overflowing for a great distance the low 
valleys on its western side and its northern extremity, and which exhibit clearly the evidence 
of such condition from the almost level deposits of fine alluvium which cover them. 

Deposits of marl are less numerous in Chautauquc county than in the counties farther east. 
The largest deposit of this kind is^in -Cassadaga lake and the marshes which nearly divide it 
into two portions. This marl has been used for several years for burning into lime, of which 
2000 bushels are annually made. There, is a bed of marl and tufa at the* southern extremity 
of Clmutauque lake, near Dexterville. 

In many places, recourse is bad to large boulders and transported fragments of limestone for 
burning into lime. One of theses masses, ftflind near Forrestvillc, yielded one hundred and fifty 
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barrels of lime. A few miles southeast of Fredonia, a large mass of tho water limestone was 
found, v^hich burned into quicklime of a dark eolor. Tins gave rise to the belief of the e\is 
tence ot the same rock in place in the neighborhood, but it will not be found south of the lime- 
stone terrace iu*Eric county. 

• In the southwest, corner of the town of Olymeivand witlun a few rods of the Pennsylvania 
line, Mr. Beardsley has opened a quarry which alfords good grindstones. The rock is of 
great extent, and can be cosily quarried for all the supply required. It is of the same stiatum 
as* that quarried in Freedom in Cattaraugus county, and in Rush ford in Allegany county. The 
same -is also to be seen in the western bank of the Little Broken Straw, below Panama. It is 
here characterized by a spetfes of fucoid, found also at Freedom and Rush ford. 

Few of the layers are thick enough ttf afford good building stone, though 'there, are some 
quarries of this kind in the Portage group. The principal which I have seen m Chatauque 
county, are near Forrcstville, and about foi^ miles from Fredonia, on the line of the railroad. 
The rocks from the two quarries near the railroad have been used fn const meting the arches 
over the streams for the passage of the road, and in 'the pubjbc works at the harbor of Dun- 
kirk. r * 

(Quarries have been opened at Sliumla on the CShadawa ierd^, and at Launa on the same 
stream. The mass at Laona is about five feet thick* t^e upper three feet often forming but 
a single course, tipis affording blocks of large dimensions. Jt JS highly bituminous, and petro- 
leum is seen on the water which rises from the earth in the vicinity of the lock. Doing south- 
ward this mass becomes much thinner, ^nd at Westfield there is no appearance of it, except 
in a layer of about one, foot thickness, aiid considerably changed in character. It appears to 
have been deposited in a depression of the strata below, which causes it to grow thinner on 
either side. 

About three miles south of Ficdonia, there is %quarry of shale and sandstone from which 
some blocks have been obtained of about a foot in thickness ; these are succeeded by shale 
and thin layers of sandstont}. 

The rocks occupying the high grounds of the soutl^prn part of Frio and the northern part 
of Chautauque afford excellent flagging stones, some of them of large dimensions. Those 
about Boston, in Erie county, are commonly ei^ht to ten feet, long and ten to twelve broad, 
and sometimes are obtained of twice ilie.se dimensions. Near Westfield, in Cliatatique county, 
these flagging stones are obtained of very large dimensions, oflen fifteen or twenty feet in 
length, with a width of ten or twelve feet. The surfaces of those are rippled in large waves. 
The same courses of rock are \ r ery extensive, and everywhere furnish this material. 

The localities enumerated under the head of Coughmrlfhitc, afford excellent building stone 
of any required dimensions. From sojne of these places large blocks of stone for pillars, 
etc. have been taken to MayviU#, Dunkirk and Buffalo. 

Carburetted hydrogen g#s Is every where common in the higher rocks of New- York, and 
in Chautauque county is unusually abundant. In many places the escape of tliis gas is ac- 
companied with petroleum, which forms a pellicfb upon the surface of the water, indicating 
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the escape of the gas,; in other places the gas rises alone, and in many places there may be 
seen considerable quantities of petroleum where no gas escapes. 

At Laona, petroleum and gas both escape from the surface, and from the rocks and earth 
beneath the stream ; and there are several other localities where the same phenomena may 
be seen along the outcrop of the sandstone, which is quarried on the liiie of the railroad. 
Near Forrestville there is a copious discharge of this gas, which it is cont^rrlplat^J tq convoy 
to the village for the purpose of lighting it. The village of Fredoqja is lighted with this gas, 
which issues from the shale forming the bed of tlie stream passing through the place. The 
light-house at Portland harbor is illuminated with this gas, which rises from a stream ilirec- 
fourths of a mile north.* * # 

■m * 

In the conclusion of this chapter, I would say, that while I have intended to omit nothing that 
can be regarded as important to the interests of the (^habitants, or aiding them in the knowledge 
or direction of ttf&ir available health, I have o^jii^jJ tTctails which can be of no present utility, 
and which may, by seeming to attach ugdue consideration to things which arc only contingent 
and prospective, have a tendency to mislead. For example, masses of*beautiful stone, mar- 
ble, beds of peat, marl, ctc,Jt J$ve not calculated by the cubic foot or yard, as if already 
worked out and sold ; whqgA* the “farmer orspGculator, regarding only the ultimate value of 
his wealth, increases hi? price accofdiffjg to this essentially false estimate. For it must be 
considered that years are required? to consume a marl bed, a peat bog or a marble quarry ; that 
the income depends on the demand ; and though its stated value may he realized in twenty 
or fifty years, the capital invested ki its purchase mi^ht, in the mean time, and otherwise em- 
ployed, yield fourfold. Like tnc products of a cultivated farm, the returns arc constant and 
slow 7 , differing from that only in the circumstance that it is not inexhaustible^ 

I would not be understood as attaching little importance to such property. To the farmer, 
the value of a marl bed or a peat bog is lftimcrfse ; but I \frould say, that geologists, when 
occupied in such objects as calculating the .value of a mass, in dollars, while they degrade 
their science, defeat their own purpose ; they mislead those wilt) arc guided by their repre- 
sentations, and foster the very spirit Which th^ir researches should allay, viz. the mania of 
speculation . If such a course is pursued, reqqjres no great foresight to perceive that want 
of confidence will prevail, and geology be ranked with the art of the adventurer with the mi- 
neral rod. Besides, there is confessedly room for error in estimating the contents of a bed 
or vein. In the fourth district, we know that beds of limestone, marble, grindstone grits, etc. 
are liable to thin out within a few rods, or they may continue for miles : in this state of the 
case, it is very unsafe to predict or ^fer that one stratum will extend for a distance of several 
miles because another one lias been found to do so, when we know the greater number do not. 

The available resources for agriculture and trade, of the northern range of counties, consist 
in iron ore, gypsum, marl, muck, limestone, sandstone, etc. ^Those of the middle range con- 
sist of gypsum, limestbne, marl, muck and some less important? objects. 

In the southern range, sandstone for all purposes of building, marl for lime, and muck for 
improvement of the soil, arc the principal resources. The inflammable gas is turned to some 
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account in a few places, but no mineral wealth can be expected lroin any part of these coun- 
ties. Tlie products of the soil are the great source of prosperity in this district, and the 
region is abundantly fertile to supply all the reasonable wants of man. 

In order to follow out the plan, and to accomplish the objects of this work, it now remains 
to trace the New- York rocks in their western continuation, to show some of the changes tin 
dergone throughout their immense extent, the different phases under which they are to he 
sought and recognized, and the influence of such lithological variations manifested in the 
character of the imbedded fossils. 
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CHAPTER XXIII. 



Knowing that flic different jocks and groups, as developed in the Fourth District, extended 
far to the westward, eoyering vast tracts of country, it was natural to feel a desire to examine 
them more minutely, and to dnftv my own conclusions from personal observation regarding 
their relative position. In the year 1B41, T undertook a tour through tffc Western States, as 
far as the Mississippi river, having for my object the identification of the rocks and groups of 
New- York with those to which different names had been given by the Western Geologists. 
No extended attempt of this kind had been made from actual examination and comparison, so 
far as I know ; and the inferences from published reports, and the occurrence of certain fossils, 
had not proved satisfactory. The formations of the West, as described, did not correspond 
with the order as established in New- York ; and the discrepancy could only be accounted for 
by supposing the thinning out of some important formations, or the occurrence of others not 
there existing. 

The similarity of some of the western formations with those of New-York, was first pointed 
out by Mr. Vanuxem, whose observations were publish^ in the American Journal of Science 
and Arts in 1820. He identified the lower rocks of Ohio, Kentucky, and Tennessee, with the 
Trenton limestone, from the occurrence of many of the same genera and species of fossils 
common to both. I was referred by him to some localties which were important in settling 
the questions of identity or difference, and lam indebted to the same source for information 
of the existence of the Birdseye and Trenton limestones at Frankfort in Kentucky. 

Having, in New-York, adopted certain subdivisions jjf groups of the strata, which are 
strictly in the order of nature, it became a matter of much interest, to ascertain how far the 
same subdivisions would hold good in distant localities, where there was evidently great 
change in lithological characters. In employing geographical names for groups or individual 
rocks, it is desirable to know the locality of greatest development for the whole country ; and 
when this is ascertained, the name should be adopted. But until the cxtoiU and comparative 
development of each rock is known, perfect local names cannot be prefixed ; and as a step 


♦Thin article is essentially extracted from a paper published in Transactions of the Association of American Geologists and 
Naturalists, Vol. 1, page 207. 
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toward the perfection of this nomenclature, the place of greatest development in the district 
under consideration should give the name. 

This examination westward also a (lorded a good opportunity of testing the value of fossil 
characters, when applied to the same strata extending over wide tracts of country; and the 
results will he seen, as wo proceed, to have been mostly satisfactory. The value of litholo- 
gical characters at thp same lime was found to faff in a great degree, and though in some 
cases persistent, yet alone they would he found insullieieflt, and often lead to erroneous con- 
clusiyns. From the investigations made in New-Vork, we had learned that groups, which 
at one extremity of the State jure of great importance and well characterized by fossils, cannot 
be identified at the other extremity ; and the same is more emphatically tine qf single rocks. 

The Niagara group, so well defined by the topographical features oi the country, as well 
as by both its fossils and lithological characters, no one has yet attempted to identify to the 
east of Little- Falls. Almost the same may he said of the Onondaga suit gn>mp and the. Me- 
dina sandstone; while on going in the opposite direction, we find seveial impoi l.int members 
of the I lelderberg series entirely waffling west of Cayuga lake, and the Oiiskany sandstone 
existing ynly in patches here and there. 

The undisturbed range of these deposits, with the groat extent of uiibiokon oiltrrop bor- 
dering the Ontario valley and its continuation along tlic Mohavfck, has enabled us to impure a 
very pci feet knowledge of the changes in the character oftMrata in tlioir oast, and west exten- 
sion. While such changes have, taken place in important groups others of less apparent 
importance and of much loss thickness art found remarkably persistent. 

in making my examinations westwaid, the groups anti individual looks of New-Vork, as 
adopted in the annual reports, were made the hasi^of reference. 

The Lake Ijjrio shoie, from the Ncv^A ork and Pennsylvania hue (a point to which j >rc- 
vious investigations had extended) to Cleveland, presents nothing of peculiar micros!, being 
occupied by the ruc^s of the Poitagc grouj^* whu.li lor the most part are destitute of fossils, 
except the remains of marine vegetables and a lew (ioiualitcs. The accompanying section 
(PI. XI i I ) extends fiom Cleveland to the Mississippi river, and no rock is represented which 
was not actually seen. Westward, from Leavenworth* Indiana, it passes a little noilh of 
the line examined, in order to pn sent the gieal limestone foimation on the Mississippi, as a 
more prominent feature than iurtl^r south, it. being low and obscure near the mouth of the 
Ohio. 

The rocks seen near Cleveland, Ohio, are perfectly identical with those of the middle por- 
tion of the Portage group, or Gardeau flagstones, being a continuation of the same as traced 
from New- York $long the lake shore. In following the road to Cuyahoga falls, the Poitage 
sandstone, or upper part of the group, is seen at Newburgh, «and is there undeilaid by green 
shale. These are- equivalent to the Wav erly sandstone of the Ohio Reports, as was after- 
wards ascertained by visiting the quarries at Waverly. Fiom Newburgh we pass over the 
shales and sandstones of the Chemung group, till we arrive upon the conglomerate which is 
well developed at Stow and Cuyahoga falls. 
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Tii is conglomerate, which, so far as I could discover, is identical with the outliers of a simi- 
lar mass in the southern part of New- York, is the fundamental rock of the great Coal forma- 
tion throughout the greater part of the western country, appearing everywhere, either as a 
coarse sandstone or a pebbly mass, and affording an unerring guide to the proximity of coal. 
Some portions of the mass at Cuyahoga falls arc destitute of pebbles, and furnish a fine red- 
dish or brownish sandstone, used for buTlding. The greater part, however, is composed of 
coarse materials, with white quartz pebbles. This character is exhibited in great perfection 
along the road from Stgw to Cuyahoga falls, and in the vicinity of the former^ village. * Just 
below the falls, its junction with the shale^tmd sandstoncs*of the next group is well exhibited. 
In the lower part of the conglomerate, at this place, my friend, Mr. Newberry, has obtained 
a large number of fossil plants, with the fruit of several species. They are imbedded in a 
friable brown sandstone, highly stained by iron, and though mostly casts, are in a state of 
good preservation. I afterwards obtained some similar fossils, from conglomerate near Deer 
creek, below Leavenworth, Indiana. 

Although usually destitute of fossils, this conglomerate possesses some characteristic marks 
which may* serve to distinguish it at very distant points. Among these, in New^York, arc 
thin seams, often apparently concentric, of hydrated peroxide of iron, crossing the mass at 
various angles, or curved and contorted . Sometimes thtfse appear as small nodules which 
desquamate on exposure, or when struck with the hammer. In such cases the outer portions 
only are composed of the' hydrated peroxide, while the inner part is still a carbonate of iron, 
the change having probably been effected by the percolation of water. At Cuyahoga falls, 1 
saw some beautiful exhibitions of these iron seams, and this character continues in every locality, 
in greater #r less degree, as far as examined westward ; the ore frequently forming nodules 
or accretions/ From what I was able to learn froai other observers, in Michigan, there is a 
considerable quantity of similar ore in the same situation in that State. 

In the vicinity of Cuyahoga falls, the conglomerate may be seen passing bcncallftho coal 
which is worked in several places in that neighborhood ; the principal mines which I saw, arc 
those on the farm of Henry Newberry, Esq. Below the falls the Chemung group is distinct- 
ly characterized, containing, however, few fossils compared with the same further cast. I 
obtained enough to convince me of its identity, and I have since received from Mr. Newberry 
several others, which at that time I did not sec. Th#most abundant fossil is a species of 
StropJiomcna . Beside this, there is an Atrypa , a Cypricardia , an Orbicula , a Lingula , a 
small Crinoid , and one or twp undcscribed forms. 

At Akron, the rocks of the Chemung group appear beneath the conglomerate, which is 
there in its lower part a coarse grey sandstone. The same fossils as before noticed, occur on 
a small stream by the side of the canal, below this vityage. 

Passing south from Akron to Grecntfnvii, I came to beds of coal, succeeded by a dark- 
colored slialy limestone, which abounds in fossils. Among these were two or three species 


Sec the description of this rock, chapter vn, pages 287 and 288, of this Report 
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of Delthyris , several of Atri/pu , a Prudwtus, and crinoidal joints in great numbers. A lime- 
stone holding this position among the foal beds is a very inteiesting circumstance, when taken 
in consideration with the absence of any limestone representing the, Carboniferous of.Murope. 
One species of the Delthyris, also, is very similar, if not identical with Sowerby’s iigure of 
Spirifera attenuata ; and the other fossils have all the aspect of those figured by Sovverby 
and Phillip^iiom tl«3 Carboniferous lifnestone of England#. A similar rock apj>cars ui the 
southern part of the $tate, where 1 obtained some of the same as fossils at (ireentown. It also 
appears in several places in the .vicinity of Canton. 

Passing to the south and wost^loog Uie road to Columbus, we soon leave the Coal forma- 
tion, and come upon ill®* groups below. These present few important features, except a 
gradual thinning in that direction, and the almost entire absence of fggstls. The Chemung 
becomes scarcely distinguishable from the Portage group, and both are known in the Ohio 
reports as the Waverty sandstone series. From beneath these, pyss ofl all tlfni rcmains-ftf 
the Hamilton "group and Alarcellus slfalesf, the whole known as the hlaek bituminous shales 
of tlu^.OJiicT jreports, and possessing, •*£ a wliolc, thc**eharad|er of the Marcellus shale U 
New- York. I was not so fortunate as to meet with fossils in any pgrt of this mass examined, 
though they do occur jn some placing# Tins rock was traced nearly to Columbus; and a short 
distance to the west of that place, tho Conn ferous limestone of New-Yor^ appears, piesenling 
its charaettftistic fossils. This mass is the upptft part .fi the Clilf limestone fowiiation of l)r 
Locke, the name by which it is generally known in’ Ohio.* 'Hie localities where 1 saw this 
rock cxhibitfd'less hornstono than is usual in New-York, but the position and fossil charac- 
ters were unequivocal. 

After ascertaining the existence of the Corniferous limestone, anti the middle and lower 
members of the Cliff limestone, for some distance west of Columbus, an offset was made 
into the coal region of the southern counties, jind the line of observation again taken up on 
the Ohio river at Portsmouth. 

In following down the river, the limestones appear rising from beneath the shales, as re- 
presented in the section. Numerous localities ape presented in the river hank and ravines, 
where the blue limestond exists in great force ; the most interesting, before reaching Cincin- 
nati, arc in Adams county, Ohio, and Maysvillc, Kentucky. An examination of the fossils 
at Maysville convinced me of the identity of the Blucjfaicstnnc of Ohio, and the Hudson- 
river group of Ncw-York. The evidences of this identity arc the following : Tho mass con- 
sists of green shale or marl, alternating with courses of bluish crystalline limestone of a peculiar 
aspect, resembling that associated with the Clinton group of Ncw-York, particularly the 
portion containing * Pentamerus Mongus. Thin Jayers*of grey sandstone occur, sometimes 
separate, and at others attached to the ltjnestone in wedge-form masses, and always containing 
a species of fucoirf, which I had learnc^to consider* a characteristic fossil in Ncw-York. 


See Report on the Geology of llie southwestern counties of Ohio, by Dr. John Locke. Ohio Geological Reports, 1838. 
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Further examinations brought to light the Plrnnea carinata , two or morn species of Cypri- 
cardia, a Strnphomma , ('i/rUditrs or nut if s , and the Hrllrrophon hilobatus , as well as the 
abundant little shell (()/ this frsfadniana ?) Orthis striatahr. The latter fossil ranges through 
the JlmNnii river group in Ncw-York, as it docs through the Caradoc sandstone of Fnghmd. 
Tins association of fossils, with the peculiar aspect of the limestone, and the presence of sand- 
stone with fucoids, seemed indubitable proof of tlie position of this mass. Neither the cha- 
racter of the rocks, nor of the fossils, indicates ihe Trenton limbstone tp wdiieli heretofore it 
has been referred. Numerous other fossils, unknown in Ncw-York, arc found at Maysvillc. 
the most abundant being several species of Orthis and Dcltfy/vis. 

The <ii(l*s of Cincinnati w T crc next examined, and the saitlo cvitfencc, in a higher degree, 
brought forth. At thin place I met Dr. Locke, who gave me every information relative to the 
limits of the two formations, Cliff and Blue limestones, as knowrv m Ohio, and I afterwards 
derived. great assistance from his Report on the Geology of this part of the State.'* 1 was also 
fortunate in meeting, at this place, with several gentlemen who wer# zeal op sly engaged inox, 
ploriqg tin; rocks of the vicing, and -who voluntarily glided me in iny 'objects. Mr. J. 

G. Anthony, Mr. Clark, Mr- Carlcy, and Mr. Buchanan, I received many characteristic fos- 
sils of the locality. * 

The section madq^thcre at this time presented the following features :# 

On the Kentucky side of the river, Out the Valor level, (May Hth, IH^L) the ro<$i seen wa^ 
a green shale with thin lamina: of eriftoidbl limestone, containing few fossils. Among these 
the Trial Ihrus lirchii is the most prominent, and with fragments of Jsotclus , ami 9 few imper- 
fect shells, were all tli.it T obtained* I11 New- York, the Trim t liras ip never fi^iud below the 
Utica slate, and is a cbamcterislic fossil of ihaLmass ; though it does occur somewhat -rarely 
in the lower part of the. Hudson river group. 0 Taken in connection with other circumstances, 
and the character of the fossils in the succeeding rocks, it seems a fjpr inference that this is 
the equivalent of the Utica slate, or at least not far above it. 

At low water, on the Ohio, a lower rock appears; and* though the specimens I have seen 
contain no unequivocally characteristic fossils, of the Trenton limestone, yet it may exist here, 
and Mr. Vanuxem informs me that he saw it in the valley of the Little Miami, a locality which 
I ditl not visit.* 

Proceeding upward from the grcAigshalc with Trimrthrns , wo find a somgwhat similar shale, 
with thin layers of sandstone, characterized by the presence of Tmiuclcus and Graptohtes. 
Still above this wc %d alternations ofndialc, or marl, and limestone, with Orthis striatula in 
great abundance ; with this shell aqcf ajjpve it occur Strophomnui srricea , S. alter nata ? 

Ticrinra etirinuta, Cypncardia angimlifrons, C. mudtolans , Cyrtolilcs ornatus , with a great 

♦ 

* Veiy careful ami extensive examination is often necessary, in ordeWto identify roeks by the presence of eharactonstic fos- 
sils. in the rocks of Cincinnati, Mayswlle, and oil it r places, occur fossils of the Trenton linn stone. Among them aie Orthis 
Strmtula , Stinjihomnta ( Lrptawi) sericta, S. altiruata ? llrlltmphnn hilobatus , Ftiy^itcs h/cnprrdon , and others. The lust named 
fossil oecuis with Uelltrojihon bih.hntus amt Orthis striatula in the C.u.idoo sandstone of England. The Calymene ui these rocks 
at the West, usually considered identical with the Ticnton species, is probably distinct. 
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abundance of corals and other fossils. Among these are Bellcrophon bilobatus , Orthon rus, 
and two or more species of Ortfus similar to, or identical with, those of the Caradoc sandstone 
of England. Fragments of Isotclus are abundant, also a species of Cahjmenc. 

From the enumeration of some of the forms, it, will be. perceived that we have here an as- 
semblage of fossils similar to that of the Hudson river group of Ncw-York. For hen*, as m 
Ohio, the shales, with Triartlirus , are succeeded by green shales and slaty sandstones con- 
taining Tnnucfrus -and (7 rapfalitrs, with other fossils. 'Flu* Orthis' stnatula, (). c<iUm //.v, 
Strophomrnu nasuta, Ptcrinca and Ci/pricunha , an* likewise eharneteristies of this group, as 
well as BcUerophon bi/obatas and the same sj^cies of Orthotcras. Strophomam s< ncra 
occurs in Ohio, completely coloring the surface of thin layers of limestone, as m New- York. 
In both places are seen thin courses, composed almost wholly of the stems of Cnnoidm, and 
the species appear Jo he identical. ^ 

The remains of [sotclus, several species of which occur, have always been considered 
sufficient proof of the identity of this rock with the Trenton limestone of New- York, and 
these fossils have been chiefly relied upon. All tin* specimens winch J saw, however, are of. 
different species from those of 'l/m^ton. So that although certain species of this genus do 
occur in the Trenton limestone, and are characteristic of that formation, others are not neces- 
sarily so; <tnd unless we take wide ranges m our grouping^, wo cannot depend on generic 
types. In this case tilt; amount of evidence appears to bo. about equally divided between the 
Trenton and Hudson river groups ; hut since there are fosfils Jecidoflly typical of tin* latter, 
and since we know that in New-Yoik they neve®, occur in a lower position, we are compelled 
to admit that this formation is of theusatne geological age. 

Besides the fossils enumerated, are many which 4o not occur m New- York ; among these 
a beautiful ennoid and several species of Drltfu/ns , A try pa and Oif/ns. It should not he 
omitted, that in the hill-side at Cincinnati, wo find, attached to the limestone, beds, numerous 
thin wedge-form layers of sandstone, which usually contain a species of bicoid similar to one 
in the Hudson river group, and the same as that noticed at Afavsvillc. Besides the fucoid, this 
sandstone contains a species of Stropk^mma similar to one of tin*, same group m New- York. 

From the evidence here adduced, it appears that it^thc West there is not so great a transi- 
tion from the Black river and Trenton rocks to thflfce above, as in New- York ; and that, from 
the fact of the greater similarity^of lithological character, and the occurrence of many impor- 
tant fossils, specifically and gerlteric«ily similar, throughout the mass, -we may yet lx; inclined 
to consider the whole as one great natural group, exhibiting well defined lines of minor sub- 
divisions. The termination of the Hudson river group, in New- York, is the first, point of 
marked and unequivocal change in the fossil characters. Below this point then; aie many 
forms which pass, from one rock to another upward ,*oflfen rendering it almost impossible to 
decide what are to be considered as typical. In every case, however, certain species arc en- 
tirely limited to the mass thgy occupy. The great range of some of these species through 
the lower rocks, with their t#tal extinction at the termination, indicate a great change in the 
condition of the ocean. Such a change is further corroborated by the occurrence of a thick 
and extensive mass of conglomerate, which succeeds the Hudson river rocks in New- York, 
[Geol. 4th Djst.] 64 
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giving evidence of a period of disturbance. These suggestions are offered, not with any view 
to* merge in one formation what can be regarded as decidedly distinct, but -with the desire to 
offer some facts toward the foundation of general groups or classes, to which all the numerous 
minor subdivisions may be referred. 

The junction of this group with the cliff limestone cannot be seen in the neighborhood of 
Cincinnati ; but in passing down the river, the two appear in juxtaposition before reaching 
Madison, Indiana. In the Ohio reports, Dr. Locke refers to this place as exhibiting, in a very 
perfect manner,, the contact of the two rocks, cliff and blue limestones, which are well seen 
in the deep cutting for the railroad one mi^ southwest of the village, and in a ravine still 
further below. 

The fessils of the blue limestone at this place 'illustrate thp same %iew as at Maysviile and 
Cincinnati. The Pforinea carinata, with one or two species of Cypricardia , arc common; 
while StropJiomcna , Orthis , and others, abound in the middle portions, together with the 
AtAjpa (apace of Conrad, a species not seen at Cincinnati. Large numbers of Cyathophylli 
occur of a sjfecics different from any of the higher rocks. Near the junction of the blue and 
cliff, which latter is strongly contrasted in color, as wel^as^other characters, there occurs a 
stratum of twenty-live feet thickness, off' or greenish grey sandy shale, containing Cypricardia 
mod iol aris, and numerous spheri^l masses of ooral, ( Patitcs ?) which lie in two courses, or 
ranges, near the top of the mass, amLseparated by a fc&v feet of shale from each other. Some 
of these masses attain if larg«*sizl?, being three or four feet in diameter, while others are hut 
a few inches. 

The lower member of the cliff limestone, at this place, is a calcaroo-siliccous mass, with 
green stripes and spots, and crumbling c*i exposure to the air. It appears quite destitute of 
fossils, so far as I could discover. About fifty or sixty feet above the base of this mass, I 
noticed a strong ferruginous exudation ; but the *point being at the junction of the rock with 
the loose materials above, I was unable to discover any ore in place. This rock, which 
plainly succeeds the shales and, lifhcstoncs equivalent to the Hudson river group, is marked 
by patches and laminae of green shaly matter, strongly resembling some portions of the inter- 
mediate mass between the Medina sand^one atjd the Clinton group, being an intermixture of 
the green shale of the one, and the saftdy ftdHter of the other. 

Timc,#iowever, did nof admit of going into detailed examinations, regarding the individual 
rocks, or groups, composing the cliff limestone, the olijact being a general identification of 
larger subdivisions. From examinations made at a short distance from this place, I learned 
that the friable sandy mass just noticed was succeeded by a harsh, «porous limestone, appa- 
rently magnesian in composition, and possessing the general characters of the Niagara lime- 
stone in New-York. Af thiS place *1 #as unable to find any fossils savo a few crinoidal 
columns, which gave to the rock much the appearance of the lower part of that at Niagara 
falls and Lockport. The examinations of this rock in other places, where I found fossils, 
and was able to trace the succession upwards, left no dotfbt of#ts identity with the Niagara 
rock. 

It should be remarked, that soon' after^feaving Cincinnati, the rocks are seen to dip to the 
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west or southwest; and at Madison, the base of tho clifT limestone has approached within 
one hundred anti fifty or two hundred feet of tlio, river. From this point it continues to dip 
in the same direction,* gradually approaching to the river level, and finally disappearing be- 
neath it*nt Louisville, or the halls ol the Ohffc. The river, at the time, being high, did not 
permit atTexaoaination of the rock directly at the falls ; but the excavation of the canal below 
Louisville hardevelopcd, in the'lodie fragments, the cli^raeter of the fbek, which consists, 
apparently, oWthe* water lime, an<P perhaps some portion of the Onondaga salt group, with 
the limestones above. 4l J h» most satisfactory exhibition, however, was a lew miles further 
up the river, where the rocks are very well exposed. Along the line of railroaH, and in 
the banks of a small stream, about three miles from Lomsvdle, the sivme rocks are seen. The 
highest Jims rf^iis place, contains a* species ofT T iiffjmc1Tc* charaTftnseie oCtJc* coriuferous 
limestone of .No*tf-York, as*, well as several shells equally so ; amo«^ those, a j!c.( -tilyir variety 
of the so-called Atnjpu priscaf and a specks of Stroplwmma ; are confined to 

this mass. Below this wa$ seen a rock with Favositcs and Cyathapfo/Ut, which coultl be 
identified wifh no4Mher-ro&Hhan tlie Onondaga limestone, poesensifigwilLitS oBH^fitial feature; 
both as regards lithological and palaeontological Characters. Passing from this Over strata rc- 
sembliTTg-thn lights rwwk>r«d portinns^of 4 ho- water- Hit# of Afow»¥nrk, we came upon a 

drab-colored mass, m thin layers, abounding in Cafrnipora and l'avositcs ; and bellow this a 
lighter ash-rokired limestone, in tliick «#urset$ Ueatrtirte *> T fossils. Such, simply, was 
the jjrder in which the rocks were efemmeri at this pjace, a*id from which collections were 
made. - «► 

From *Wie examinations imrcfetorre, nt^Madidibi and other poftrts, the unavoidable conclu- 
sion is, that in the cliif limestone wc have the ilelderbcrg series of New-York ;"nr at least 
the two persistent members, Oflftndtiga and Corniferous, with the Waler-hme, and, perhaps, a 
meagre representation of the Salt group, together with the Niagara limestone, ft seems con- 
clusive, therefore, that the Cklf formation, as defined in Ohio, embraces all the existing for- 
mations from the Corniferous limestone to the Clinton group inclusive, that formation having 
been detected m this Stale, and one of its most important fossils in Ncw-York (t'eniamnus 
oblongus) is abundant in Jndianr^ and Iowa. 

After rftaking these investigations in the Vicinity of Louisville, I had the gratification of 
seeing, in tho cabinet of Dr. Clapp, at New- Albany, mSViy of the fossils common to the rocks 
of New-York, and which fully confirmed my views relative to the position of tlioffc examined. 
These fossils were principally from the rock at the falls of the Ohio. From comparing my 
observations of other rocks with those made by Dr. C., T became still further convinced of 
the identity of different portions of the formations of the*Wost with tfiosc of New-York, t and 
that the limits of many of the ro®ks were as well marked there as at the Fast. 


* Calymene crassimarginata of this Report, page 172. 

* From a letter of Dr. Clapp to the Pl^qjfelphiH Academy of Bfhtural Sciences, dated February, 1342, I am happy to sic that 
his views regarding the identity of the rocks of that region with certain formations of Ncw-York, essentially correspond with 
what I had expressed in the American Journal of Science of January "preceding. 

(H # 



508 


GEOLOGY OF THE FOURTH DISTRICT. 


■Above the limestones last described, we meet with a “ black bituminous shale,” which, from 

position, seems to be the equivalent of the Marccllus shale of New- York,* and is the only 

representation of that rock, the Hamilton group and Genesee slate ; for we pass directly from 

this to the green shales and slaty sandstones *of the Portage group or Waverly sandstone 

scries of Ohio. In the examinations made in these rocks for several hundred feet upwards^ 

no change from the Portage to Chqpnung groups could Hfe identified, fossijs forthe most part 

being abseijj,. I should not omit to state, however, thaf* in passing bcyfond*tliesc greenish 

slaty rocks to a more micaceous and ferruginous yet friable sandfct6*e, I found several shells 

which bc&r close analogy, if not absolute identity, with the Chemung species. But finding 

afterwards, in other parts of this sandstone, shells evidently belonging to carboniferous types^ 

I was led tn question tlifc inference* as ^o absolute identity.!# Further irrve|fl^ations proved 

th^J. this sandstone, in passing upwards, became interstratiiled with beds^bf limestone, and 

thin courses of oob’ff#lMngstonc with fossils occurred in several places. These latter were 

not persistent, but In some places several inches thick and soon disappeared entirely, or left 

only a line of^oalcarcoi* matter, marked by the presence of Protticta. <8fill higher in this 

rock aib somt; quarries, where a mass of li#estone eleven feet thick is wrought for building 

stone. The low’er part of this masi i#*a compact oolite, while the upper is rather coarsely 

crystalline with fragments of fosstfs. Below this, apd separated by a course of sandstone 

of several feet in thickness, is another thick feed limestone, and the whole is succeeded 

above by sandstone like that below, ^he height «f tfe^sc quarries above the black sh^e is 

four hundred and fifty-four feet ; and the thickness of shales and sandstones between this 

point and the main limcstofle above, is fifty^r sixty feet more.f * # 

These rocks I had denominated subearbontfenous ; and althdbgh the fossils and the character 

of the intercalated beds of limestone indicate the comme*ic<#icnt of the same era as the car- 

* 

boniferous limestone, yet it requires that a limit srfmuld be fixed between what is to be strictly 
referred to the carboniferous period, and older deposits* The grey sandstone here spoken of 
contained, in numerous localities, a large species of Productus , resembling ]\ hemispherica , a 
carboniferous fossil ; while there scemedto be a gradual transition from rocks of the Chemung 
group to those abovfy indicating no cessation of deposition and scarcely a change in litho- 
logical character, except the occurrence t)f thin#)eds o£ limesfbne^ * 


* Near New-^lbany, this shale is one hundred and four feet thick , “ in other situations it is only fifty feet thick,” — Second 
.Inn. Rrj/'of Geological Survey of Indiana, p. 15, ** 

t The fossils referred to as similar to those of * Chemung, are a species of Delthyris, a Strophomcna, an Atrypa, and an Ino 
ceramus. After examining a mol* extensive collqpiion from the same situation, made by Mi. W. C. Rcdficld in Medina county, 
Ohio, I find that there aro several species identical wiB those of the Chemung group in New-York, and others which are entirely 
distinct. * ' 

} The thickness given was furnished me from the surveys of toad engineers in a letter from Dr. Clapp, of Sept. 2d, 1812. 

$ 1 find, in reference to tfee Report of l)t. Owen on the Geology of Indiana, that he has denominated the rocks hero described^ 
as well as the succeeding limestone, “ Suhcarlioniferous.” The limestone following is denominated in its different parts by Dr 
Owen and Dr. Troost, as Oolitic, Fentremital and Archime^s limestone. 
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Pursuing my*invcstigations down the Ohio frdm-this place, I found that the grey sandstones 
with intercalated limestone were succeeded by a thick and persistent mass of limestone, pre- 
senting features unlike any ol the limestones seen in Ncw-York or Ohio. By reference to the 
section, this limestone will be seen extending eastward to the vicinity of New-Albany, Indiana, 
and passing beneath the levfc1*of the riveff near Le*vemvorth, about fifty milo» below. It is 
visible, forming a gfifT along the river, Tor nearly the whole of this distance, where it passes 
under the conglomerate, its representative, a coarse grey sandstone, showing diagonal lines 
of deposition, with scams and nodules of hydrate «f ir*m. This limestone reappears upon 
the river in several places between Leavenworth and the Wabash, at some of which exami- 
nations were made. Beyond J.h» Wabash it reappears and continues to the Mississippi river, 
forming a low difT often for many ifliles in succession. On the Mississippi, above the junc- 
tion of the Ohio, it soon appears, forming at first but slight elevatfons, but soon risin^into 
cliffs of from one hundred to two hundred feet in height. It presents this character of ckflji 
nearly to St. Louis, bfcyond which place it doc#not rise so high, bufr contiipie^in view af&r 
as the Rock river, and exteqds'up fchis stream beyond Dixon’s ferry. .Fro#* this rupid*sketcli 
it will be seen, on reference to the gpap, that this limestone occupies ,*m extensive area east of 
the Mississippi river, and stretching Westward its limits wer« tmknowui. On flu! south of the 
Ohio it is known to extend into Tennes*ee, and from the Imports ofVrof. Rogers, it is a very 
extensive and important rock in Virginia. It thus becomes etpiajjy important, with any of the 
great 4irncstono formations heretofore described in this efcUntfy, in regard to position and 
extenh When it shall become more generally •krtown, it will be found a prominent horizon 
for the proxfmity^f the coal strata, as, in its absence, is the conglomerate further east. 

The examination of this limestone at Leavcyw*rth, gave the following characters : The lower 
part of tlic rock is compact and v fine-grained, breaklhg with a smooth conchoidal fracture. 
This portion has been used for litHhgraphic atones, and for small pieces serves the purpose 
very well. Above this portion the character is sofnewhat irregular, with light-colored chert 
or hornstone, which is often translucent. I was unable to find any fossils thus far upward, in 
the mass at this place. Above the che*fy layer* the rock becomes coarser grained or semi, 
crystalline, and contains numerous fossils of the genei# DcUhyris , A try pa, and large numbers 
of the Pentremites. The rno|( remarkable fossil of tfeis portien of the rock, and which occurs 
just above the fossils named, is the Awehmcdes of Le^Heur, a singular 8oral, appearing as 
an expansion somewhat like the Retepora * twisted spirally round an axis; or rather, thc'tidgc 
of the coral, by thickening and folding, forms the This curious fossil always holds the 

same position in the rock, the character of which differs from that above or below, being often 
ferruginous or yellowish in color and fine-grained. This portion ofctlic rdfck contains, besides 
the Archimedes , one or two other corals, and one .or more species of Crinoulea. 

This is again succeeded by a beautiful light-ctflored oolitic ma*s, containing numerous 
fragments of fossils, the principal of which arc Product some perfcct^spccimcns being 
obtained. A Trilobita , a portitm of* the head of which rcscmbl6s*an Asaphus , also occurs in 

~~ * i ~ ~ ~ ” 

• I am informed by Mr. Lykll, that Mr. Lonsdale regards this fossil as a species of his genus Tmettella, 
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this part of the rock. It is a very persistent mass, being seen at numerous*and distant points. 
Its character as an oolite is as perfect as specimens from Bath, in England ; and its chalky 
and fissile nature, considered alone, would almost induce one to regard it as a more recent 
formation. Its position, however, cannot be mistaken ; for, about one mil*? below Leavenworth, 
it is seem passing benoaih the grey sai}d atone beforfe mentioned. At this point, without any 
intermixture of the two deposits, we pass from a $mru oolitic limestone to jin equally wall 

fife 

characterized quartzose sandstone. 

'This limestone was again examine^ xic^r the mouth of Oil creek, Indiana, whcYe it presents? 
the same essential characters as described, jpnd the same order of the parts. ( )ppositc the mouth 
of Littie Blue, tivor, on the Kentucky side, the junction ok tlip limestone and conglomerate 
presents a* singular silicupqg aggregate, containing abundance of shells, gnd. having somewhat 
tkei^filiai^eter of buhrstptft, Froputlns place, to the Wabash, ilie re wasJ title ol interest to be 
;.theropks approaching tko shore in many places, indicated along the whole distance die 
©•xi#tenco^of tjjp grea X (k*U formation of the^Jlliuois or Wabasli basin. From the section, it 
Wilt bfe perceived jjiat the Wabash flows iu the depressioi^of a- aynclinal axis* and from thence 
the strata gradually rise UMlie westward. 

The«ttnrfcrt<Jllc soon riscs^iiwm. beneath the ri-rer-kve^ and qpwlinues ntariew nearly* to the 
Mississippi, being obscured only j^y superficial accumulations. After ascending .the Missis- 
sippi for some distanc% thejroek again appears. The gL^at valley, or American bottom, ” is 
bounded on either side by aVruptac lifts of thislimestoiio ; the river meandering in 1IS4', nurse 
from side to side, sometimes runs at the 4 fcuse of pefpetftlioulgr rock ; while the opposite 
side presents a broad level bottom land^coverftl for the most pari with ^vfcri.fht forests ol 
primeval growth. These cliffs form some gf the most picturesque scenery, and, with the 
small shot towers upon the overhanging margin above, suggest the idea of stupendous castle 
walls of cyclopcan architecture, crowned with the sentinel’s towers. 

Between the point of its first appearance on the. Mississippi and its final disappearance near 
the mouth of Rock river, 1 examined it at numerous points, and always found a very uniform 
lithological character, which alone is sufficiqpt to distinguish it from all other rocks, and ena- 
ble one to identify it with its commencement in Indiana. The J’ossils, however, are constant 
and unerring guides, which leave ■ no u<pom for doubt. The^ock, on fresh fracture, has a 
peculiar light grejfrcolor, much of it crystalline : while other portions are compact and fine- 
grained, presenting the appearances described at Leavenworth. „ 

At St. Louis f obtained several fossil^, principally corals and crinoidea ; all of which, so far 
as I kno\^ differ from those loundjui any loAvcr rock. Dr. B. B. Brown, of St. Louis, politely 
presented me with #pecirQCns of Producta , from lus cabinet, which were found iu that vicinity, 
and which corresponded with the British J J . Marluu. Having since had, an opportunity ol 
examining a small collcQtipn of fossils from the carboniferous limestone of England, in the 
Lowell Institute*! found many gf the same species as those of this great formation, leaving 
no doubt of the identity of the two. The difficulties, therefore, in the way of comparing our 
rocks with those of Europe, seem in a fair way to be cleared tip ; and we learn, that among 
all our limestone formations, in the castfefn part of th£ United States, the true carboniferous 
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limestone is wanting, its fossils appearing only in aC few places in shale and sandstones asso- 
ciated with the coal strata. 

For the greater part of the distance, along which this limestone was seen, it is but slightly 
inclined, often appearing horizontal. The only deviation of importance noticed, is near Her- 
culaneum, on the Mississippi river. At this place there appears to have been an extensive 
uplift in a northeast atid southwest direction, elevating the stiala at an angle of thirty degrees ; 
and from the existence of one or two small islands, seems, at some remote period, to have 
obstructed the course of the river. From the sliallow^vater at this place, the uplift appears 
to have been of more recent origin than the excavation of the river channel, otherwise there 
appears no reason why the depth here should not be as great as in other places. , 

Ahing the Mississippi river the common fossils are a large species of Dclthyris , with a 
smooth Orth is or A try pa, in form like the A . concent nca of the lower rocks, but larger ; these 
appear at numerous localities which I had opportunities of examining. Several species of 
Pruditctus , with the larger valve very much arched, and the upper one concave and slightly 
wrinkled, are constant, and good guides for this mass. My friend Dr. Owen has figured some 
of the common forms in the American Journal of ►Science.* Residing upon tins formation, 
Ins opportunities b f investigation are ample, and we. may expect ‘that Ins zeal wiU lead to the 
full development of its interesting organic contents. 

After leaving the caibomferous limestone, near the mouth of Rock river, the coal and as- 
sociated rocks appear, and beyond tins point the lower limestones ; the intermediate rocks 
not being seen. There is evidently either an abrupt synclinal axis, or fault, winch has brought 
up tin; lower masses, from want of sufficient tune to investigate this point, J was unable to 
determine the precise cause, or amount ol change. The contrast between the two limestones 
thus brought into proximity,,is very striking ; the. grey or ashen color is exchanged I of a brown 
or iron-stained rock, harsh to the touch, and composed of small crystalline giams. The mass 
rises in broken or detached knobs or pinnacles, presenting a ragged and irregular outline, in 
place of the uniform clilf formed by the higher limestone. In tracing tlua limestone up the 
river as far as (Jalena, its lithological character is the same as that of the middle and upper 
portions of the Niagara limestone,, and all its associations arc the, same. The cliffs in many 
places, particularly on the river above Dubuque, have all the appearance of those at the Falls 
of Niagara, so far as regards lithological character, weathering, etc, Above the town of Du- 
buque, this rock (cliff limestone) rests upon the blue limestone, which, according to Dr. 
Owen’s statement, is much thinner here than in Oiiio ; but not having traced' it to its turmina- 
tion below, I am unable to speak from personal observation. Specimens which I saw fr»m 
the lower part of this rock about Prairo du Cluon, indicate the presence of the I rentori and 
Black river limestones, by the large Orthocerata and oilier fossil*. From a section made by 
Dr. Owen, it appears that there are beds of sandstone, ihterstratilied with, and underlying 
the blue limestone. * 

* _ 


Vol. xIjij, page 14 . 
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•It is in the Cliff formation, as before described, that the lead ores of Illinois, Wisconsin, 
and Iowa are found, a part only of the rock yielding these ores. This portion appears to 
correspond to the Niagara limestone ; the upper part of the “ cliff rock,” which represents 
the Helderberg series, being destitute of metallic veins. Although the rock contains few fos- 
sils, these indicate its position to be the same. The Catenipora , which in New-YoFk occurs 
far more abundantly in the Niagara limestone than in any other rock, i$ found here in great 
abundance, with Aulopora and a fe.w other fossils. The next foss i lifer cJfe group below the 
lead-bearing rock on the Misisssippi xi^r, is that corresponding to the Hudson river group. If 
the Clinton gnoup exists, it has there become so incorporated with the rocks above, as to lx* 
overlooked as a distinct formation. This point requires examination, and it is possible that 
some representative of the group may be found there. Being a very variable assemblage in 
New-York, it would not be surprising to find it under another aspect, or even incorporated 
with 4he Niagara group, as far west as the Mississippi. Its last .appearance in New-York, 
on the*i\ i agar a river, is in the form of a mass of limestone twenty-live feet thick, with*about 
four feet of shale below ; the limestone at this point has lost the sandy and impurtwcharactcr 
which it has further cast, and assimilates more with the lower part of the Niagara limestone 
The only fossil met with in this mass on the Niagara river, was the Drlthipis rnduitu , which 
is found extending through the shale above, and in the lower part of the limestone. 

In crossing the country from Galena to Chicago, fewr opportunities offered of examining 
the strata except at detached joints. The only rocks seen on the direct route arc the two 
limestone formations, the lower including Niagara and Helderberg, and the upper the Carbo- 
niferous ; and, from the great extent of level country, I wfffe unablo to see the intervening 
rocks. * * 

I had |j|i opportunity of examining the rocks on the northern ar^] northeastern shores ot the 
southern peninsula of Michigan, but my observations were too cursory to admit of any thing 
like a connected view of them. The limestones t)f the Helderberg series, principally the 
Cormferous and Onondaga masses, form the rocks of many of the bays and harbors; charac- 
teristic fossils of these masses being recdgnieable in those examined. At Mackinac, the upper 
part of the Onondaga salt group, and possibly a small portion of tl» Water-lime group, form 
all the rocks seen. The former is ^partially altered from its usual characters in New-York, 
some parts exhibiting the l$rge angiflar cavities, the whole appearance being that of a vesiculai 
mass; and* had the cavities been spherical instead of angular, it would have been referred to 
igneous^origin. Thisftnass being isolated, renders it difficult to trace its connection with those 
appearing to the south and cast of it ; but from its great similarity to the Salt group of New- 
Yo»k, and from its apparently passing beneath those representing the Helderberg series, no 
doubt remains as to the propriety of tlfts reference. 

The exhibition of strata along '&%linc of the section given, illustrates some very interesting 
points in the geology of our country, and proves the existence and order of succession in 
certain roi ks, and their equivalents over wido^areas ; offering us facts which will still further 
enable us to solve the problem of the condition and character t)f the ocean during the carliei 
geological periods. 
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The great extent of almost undisturbed stiata a Hards an opportunity tor t lie most salisku- 
lory investigations, throughout all this country. The anticlinal axis uliicli is crossed l »\ th< 
section near Cincinnati, is an important feature. By the elevation of this axis, the highei 
rocks have been removed, and the two great coal basins of Ohio and the Wabash valh v 
(formerly in all probability constituting one) are thus separated from each other. This axis 
extends in a direction northeast, and southwest; and passing along tin* western part of Ohio, 
and crossing Lake'Erie near its western extremity, g gives origin to the numerous inlands <>1 
this part of the lake. It extends onward into Canada, mid 1 understand fiotn the Messrs. 
Rogers, that they have traced it far northward in that province. To the southward it passes 
through Kentucky and Tennessee, and at Frankfort, in the former J^ate, elevates the Trenton 
and Birdseye limestones abov^c the level of the river. 

The section crosses a synclinal axis which runs nearly parallel to the greftt anticlinal one, 
but its extent is unknown to me.* The Wabash flows in this depression, which brings rhe 
coal-bearing strata below the level of the Ohio river, at its junction with the former. Frohi 
this point the strata art', seen to rise to the westward as far a* t lie Mississippi ; but beyond 
little is known of them. From xhc occurrence of extensive coal deposits m Missouri, It may 
be presumed fin# the strata decline to the southwest, but I have no data from actual observa- 
tion on which to found an opinion. 

From the necessarily hasty examinations made during this lour of exploration, which was 
extended over a large area, it was impossible to give that minuteness of detail, winch is desi- 
rable before the subject can be considered complete. All that was attempted was to Iran* the 
great groups of New- York westward, pnd, if possible, to identify them with those known by 
different names in that paft of the country. If any light has been thrown upon this question, 
or if only some few points “'‘of identity have been established, the -object will have been 
accomplished. In this vast field there is rotmi for all the bibbers that can he found for half 
a century to come ; and 1 doubt not, from the numerdhs and efficient observers now at work 
in this region, upon their native or adopted soil, that all the most important details will soon 
be wrought out. 

From the want of a well defined and acknowledged basis in the West, it would always have 
been difficult, if not impossible, to establish the identity from that direction eastward ; and it 
recpiires a knowledge of the New- York rocks, in itfeir Wide, geographical range and undis- 
turbed position, to settle satisfactorily the -place of the western rocks. ^ 

From the facts here stated, the conclusion seem# unavoidable, that the character of fossils 
is, sometimes, as variable as lithological characters; in fact, that the species depend in some 
degree upon the nature of the material among which they lived. Fossil characters, therefore, 
become of parallel importance to the lithological; and, in order to arrive at just conclusions, 
both must he studied in connection, and localities of proximity examined. In the cases of 
the Hudson river group of shale# and sandstones, in passing from New- York to Ohio, the 
lithological character is almost entirely changed ; and at the same time, also, the most promi- 
nent and abundant fossils are unlike those of that group hi New- York. More careful exanm 
[Geol. 4tu Disc.] b5 
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nation, liowcvcr, reveals the fossils wh^rli characterize this group at the east, and also at the 
same time some* obscurely similar lithological characters. Similar lithological changes, 
accompanied h\ like changes in fossils, occur in more limited districts within the State of 
New-\ oik. 

'Hie most marked and important changes, however, appear to he in the higher rocks of the 
New- York system. The 1 lamilton group and Marecllus shaly, which in Nevv-York have a 
thickness of one thousand feet, ha\e diminished to one hundred w berg 'last examined ; and 
from being tin; group most prolific in fossils, as if is in New- York, it lias become entirely 
barren of them. The rocks forming the Portage and Chemung groups, which m their greatest 
development in New- York aie scarcely less than three thousand feet in thickness, and in 
Pennsylvania inui hmou. 1 , have, in Indiana, diminished to as many hundred. The upper of 
these groups, frem being extremely lossiliferous, lias become almost destitute o( these charac- 
ters ; so that, at the farthest extreme examined, they fnrnisltbut an equivocal guide. In these 
groups, lithological character is nnne pevMstent than fossils, and it rcqimes a knowledge of 
llie superposition to identify them satisfactorily. The gieater tlnekuLSS ul tin so sedimentary 
deposits, *nd the greater development of fossils occurring at the same point, pToves the organic, 
forms to have flourished m a litoral position; and beyond these points, where the thinning of 
the strata ’indicates a greater distance hunt tin*, shore, the fossils dimmish, and at the more 
distant and deeper points are not found at all. There is no evidence of denudation m these 1 , 
lnstaiu cs ; and d there had been, the pails left would have retained the same fossils -had it 
ever contained them --.as they do in i liter east. 

Throughout that part of the am lent ocean now occupied by Ohio, fndiaim, Michigan, Illi- 
nois, arid even to the west of the Mississippi, there appears to -Jiave been comparatively a 
small number of living foims existing from the period of ihe final deposition of the llelder- 
bcig limestones, to the commencement of the Carboniferous pciiod; while in Nrw-Y oik, 
during the frame period, there were a gieater number of forms and individuals than m all ihe 
preceding pounds. W iihout desiring to diminish the value of fossil charaeteis as means of 
identifying strata, it miht ^t ill be acknowledged, that similar conditions in the bed of the ocean, 
and, appurarently, similar depth of waler, are required to give existence or continuation to a 
unifoim lamia; and when we pa«s beyond the points ^vliere these conditions existed in the 
ancient ocean, we Ipse, in the same degree, the. evidences of identity founded upon fossils. 
Some species, it is true, have lived onward through successive depositions, often of very 
different nature ; yet, at tfiu same time, these may not have had a very wide geographical 
fangc. In the case holme us, some species have lived during tlie deposition of all the rocks 
from ill q Hamilton through the Chemung groups, and yet they have never extended them- 
selves as far westvvaid as OhitapM Indiana, although the nature of the deposits there was as 
favorable to their existence as in Nevv-Yt/rk. 

For the distance of one hundred or two hundred miles from the shores of the present con- 
tinents, the form# may he similar — we know not hut they a*e ; still, who can say what 
changes may occur, or whether any exist in the depths a thousand miles from land ! From 
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the nalure of sedimentary deposits, it ran be only the liner parts that oxer rear lr to meat dis- 
tances from their origin; ami, reasoning thus, the fauna of the deep and distant pait.* of tin* 
ocean, it any exist, would be umloim, not being liable to destine lion or change ot conduion 
from the? rapid invasion of \aiiable deposits like tliose neai die shoo', 't he deposition ot a 
coarse sandstone or eongloineiate sueeeeding to a shaly mass, would m all probabdit\ destroy 
the greater number of living forms as far as it. extended. Hut at the same time, the liner 
mateiials produced f>y the same cause, would extend la r beyond the lmuls oj ihe eoarse r ; and 
thus approximating, in some degree, to the lower mass, the fossils might he continued long 
alter they were destroyed at another point. 

One of the most interesting changes in the products on going westwaid, is the great increase 
of eaihonate oflmie, and the dinmuitmii of shaly and sandy matter, mdn alntg a deeper ocean 
or greater distance from land. The source of the ealeaieoiis deposit is thus shown to have 
been m that direction, or in the southwest ; while the sands and • !<iy s had then origin m the 
east, southeast and lioiiheast, pipdueing, during long intei \ aN, .1 turlud condition m the wafeis- 
of these pai Is, unfavorable to the prodin lion ol <. aleaieous math 1 , .md the loimatumol c lienfi- 
( al deposits, fn New-\ 01 k we »c e\ ideally upon the-mai gm of this pmnex al o< call, as nidi - 
( uted 111 the character ol the deports as well as oigame inii.uiis ; the suuthwe-t uuloldsjo tls 
a poitjoii ol greater depth and more quiet condition. 
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CHAPTER XXIV. ' ‘ 

On the identity of the New - York Formations with those of Europe Table of 

equivalents in American strata . 

Something lias alre^dj^been said upon the identity of the rocks of New-York with those of 
.Europe afid particularly with those of England and Wales. From the very fully illustrated 
wtork of Mr. Murchison, we are made acquainted with many fossils holding the same relative 
position ifl the rocks of El%land that similar species do in tMfe country. The general litholo- 
gical characters of many of the successive strata correspond Vith those of New-York, and it 
is very natural that we should endeavor to find sufficient r&semblance to identify them as of 
the same geological periods. For the great.systems this has already been done, and there 
remains no doubt but the seeftfhentary rocks of New-York correspond with those of tl\£ Silu- 
rean and Old Red systems, as describe^ in the Siluriihi Researches . If the Devonian 
is to be regarded as a distinct system, we shall find its representative in the Chemung and 
Portage groups, with, perhaps, a part of the Hamilton Group. In New-York, however, as 
already stated, no subdivisions can be made which ar<#cntitlcd to the name of systems. 

In regard to the identity of minor subdivision some obscurity still exists ; though there 
can be no doubt of their correspoiiicnce, * in all important "particulars. When we more fully 
investigate the organic contents of our rocks, we shall doubtless find many more species com- 
mon to the strata on both sides of the Atlantic. 

In the rocks of the United States, there appears to be a much greater number of fossils 
than in rocks of the same age in Europe. In many instances, too, it happens that the typical 
species, upon the other side of the Atlantic, ar^very rare or obscure in New-York and else- 
where, and from the multitude of other forms, they mf^ht almost be overlooked. We have, 
however, made grfet advances in identifying individual formations and strata, and our pro- 
gress in this respect is very gratifying. 

The following tabular arrangement corresponds, very nearly, with the relative position of 
the rocks of the two systems in Great Britain and New-York : 
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Subdivisions or the Rocks or the New York System. 

Old Red sandstone. 

1. Chemung group. 

2. Portage group. 

3. Genesee sidle, 

4. Tully limestone. 

5. Hamilton griup. 

6. Marcellus shale. 

7. Corniferous limestone. 

8. Onondaga limestone. 

9. Schoharie grit. 

10. Cauda-galli grit. 

1 1. Oriskany sandstone. * 

12. Upper Pentamerus limestone. 

13. Encrinal limestone. 

14. Belthyris shaly limestone. 

15. Pentamerus limestone. 

16. Water-lime group. 

17. Onondaga salt group. 

18. Niagara group. 

19. Clinton group. 

20. Medina sandstone. 

21. Oneida conglomerate. 

22. Grey sandstone. 

23. Hudson-rivor groiyi. 

24. Utica slate. 

25. Trenton limestone. 

26. Birdseye and Black-river limestones. 

27. Chazy limestone. 

28. Calciferous sand rock. 

29. Potsdam sandstone. 


Subdivisions of the SiLumyi and Old Red Systems in 
Great Hr it a in. 

Old Red sandstone. 

Upper and Lower Ludlow rocks, includfftg the 
j Devonian System of Phillips. 


> Wen lock ro^s. 


j> Caradoc sandstone. 

• Llandeilo flags. 

] These formr^ions are not as fully recognized in 
y m Great Britain as in New- York. 


There arc many reasons for including the Nos. 7, 8, 9 and 10 in those equivalent to the 
Ludlow formation; but in some places, the upper of tftese contains fossils which art charc- 
teristic of the Wenlock rocks. 

The Niagara group is evidently referable to the Dudley period, which is a part of the 
Wenlock formation. 

We are compelled to include in the rocks equivalent to the Caradoc: sandstone, the Clinton 
group, from the occurrence of Pentamerus oblongus in great numbers, and in a condition pre- 
cisely similar to the same fossil in the impure limestones of the Caradoc formation. From 
the occurrence of large numbers of fossils in the Hudson-river group identical with those of 
the Caradoc sandstone, there remains no doubt of its equivalency with that formation. 
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The Utica slate (and perhaps the upper part of the Trenton limestone) may be regarded 
as an equivalent of the'Llandeilo flags, mostly from similarity of lithological character; but 
one or two fossils being known in Ncw-York, which arc identical with those of the latter for- 
mation. 

* The formations below the Trenton limestone appear not to be recognized in England and 
Wales, with the same distinctness, or in the same degree of development as in Ncw-York. 
They are probably equivalent to some of the rocks included in the Cambrian system, and 
which doubtless will yet be more fully recognized. 

That there should be important differences in the character of sedimentary deposits, at 
such great distances, is not surprising; indeed, it is more astonishing that there should be 
so great a degree of similarity, when we consider the circumstances under which they were 
produced. - Tt lias been shown, in the last chapter, that upon our own continent, within the 
distance of a few hundred miles, great changes occur in the nature of the sedimentary grata; 
changes which almost prevent a recognition of the same formations, and which are at the 
same lime accompanied by a diffdffcnt association of organic remains, showing that the nature 
of the sediment influenced the character of the living forms. Absolute similarity, therefore, 
in all the lithological and fossil characters is hardly to he expected in any two points at re- 
mote distances from each other. 

The differences which the same strata p^pscnl at distant points, and the comparative degree 
of development which formations exhibit, have given rise to a diversity of nomenclature, in 
different parts of the United Slates. The surveys in progress required the adoption of pro- 
visional names at least, and these have been given, gencrajjy according to the nature of the 
rock, or from some locality where its characters were best developed. From the different 
Kcports I have constructed the following Table, which may, perhaps, be of use in comparing 
the formations of different parts of the country, .and in reading the respective reports. 
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Tabular arrongincnl of lower American strain, showing the equiralcnctj of those human In/ 

different names in the sereial Stall s. 


New ‘York Survey. 


Potsdam sandstone’. 
Calciferous -aiidrook. 

Black -river and Birdseye lime 
^tonc. 

Trenton limestone. 

Utica slate. 

Hudson river group. 

( hernia conglomerate. 

(Jrev sandstone. 

Medina sandstone. 

( Minton {rroup. 

Niagara group. 


12. Onondaga salt group. 


13. Water limestone. 

1 t. Pentainerns limestone. 

15. I Vlt!i> ris slulv limestone. 

Hi. Knennal limestone. 

17. Upper Pentamenis limestone. 

18. ()riskanv sandstone. 

1!). Cauda gulli gut. 

20. Schoharie gut. 

21. Onondaga limestone. 

22 Oorniferous limestone. 

2.M. Marcel lu*» shale. ’ 

21. Hamilton group. 

25. Tully limestone. 

2G. (Me i msec. slate. 


27. Portage group. 
2H. Chemung group. 


?r SNM L\ AMV AM) 
VlRuIMA M l( \ l.V S 


No. 1. 

No. 2. 

No. 2. 

No. 2. 

No. 3. 

No* 3. 

No. 1. 

No. i. 

No. 5. 

No. 5. 

Part of No. G. 


Included ill No. 0, 
j if existing. 


No. 7. 
No. 7. 


No. a 

No. 8. 


No 81 


No. 9. 


Ohio M r\m 


Wanting. 

Wanting. 

1 

(JHue limestone and marl 
j" formation. 

Wanting. 

Wanting. 

Wanting. 

Part ofClilV limestone, j 
j This formation is hut par 1 
| tiallv developed in the 

J southwest part of the 

\ State, hut more evten- 

| sivelv in the northern 

l jurt.' 


Mu III. IAN Sl'K V I.V 


Wanting, or not recog 1 
ni/ed in the western 
States. 


L Alack inac limestone, gre\ , / 
«? sand> and porous jnne 
f stone. 


f In this series are included 
the I .ill It* Traverse hav 
limestone, Black hit U 
nunoiis limestone, Blue 
limesione in thick regu 
lar layers. Thunder 
hay limestone? 


) Upper part of the (.Mill’ i ( . ... 

j linirsiniH'. T ’••‘'’■‘. i-mirt limestone. 

i n iti 1 1 1 1 i y ui mu juuiiaiiv r 

\ developed. ) 


Want innj’or lm( jiartiallv [ 


developed. 
Wanting. 
Wanting ?t 


Waverly sandstone 
series. 


Soil, light colored sand- 
stones. Argillaceous 
slates and flagstones of 
J.ake Huron »S,md 
stones of Point Aux 
Barijiies 


The State of New- York presents a better opportunity for defining the limits of the several 
subdivisions of the system, than any point yet observed to the west and south. The different 
members are more numerous, but at the same time they are usually well maiked, either 
by lithological characters or organic contents, and often by both together. It seems impossi- 
ble to adopt any subdivision of strata which shall hold good, and at the same time he easily 
recognizable over wide areas ; and under these circumstances, the more minute are our dis- 

* I am not aware that these two rocks appear in Olno, although they do m Kentucky, and the n one adopted in the Ohio Ro 
poits are intended to embrace them. 

t I have been disposed to consider the Blj^k slate or shale of Ohio, in some places, a* a paitial development of the Ucnexeo 
fcUte of New-York. 
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tinctions, the better able are we to seize upon obscure relations at distant points, and turn them 
to our advantage in the identification of strata. We have learned that a formation which on 
the Mississippi is a limestone, is, on the Hudson, a shale and sandstone ; yet in the former 
place we may detect some obscure traces of slate and sandstone, while in the latter we often 
meet with beds of impure limestone. The same or similar changes occur in other formations. 

In the names adopted thus far, there is nothing to prevent the formation of a harmonious 
nomenclature for all our rocks ; while to the inhabitant of New-York, syid other* States, the 
local names with which lie has become familiar may be retained and used without detriment 
to the progress of the science. 
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CHAPTER XXV. 

CONCLUSION. 

In concluding this Report, we arc naturally led to take a retrospective view of the condi- 
tion of the surface of this portion of our planet during the accumulation of these sedimentary 
deposits. We behold a wide expanse of ocean, which received these materials from adjoining 
land, and upon the bed of which flourished the myriads of living forms which were succes- 
sively imbedded in the strata, until finally the whole emerged a vast continent from beneath 
the sea. We find*at one time the evidences of a quiet ocean, with clear waters, abounding in 
corals and shells ; and at another, a turbid condition in which all these forms ceased to exist. 
Long periods of repose were succeeded by disturbances which changed the whole scene, and 
then followed new creations and new materials ot deposition. 

It is universally acknowledged among geologists, that these immense sedimentary deposits 
could only have accumulated beneath the waters of the ocean, during an incalculable period 
of time, long anterior to the present condition of the surface. Now in order to furnish mate- 
rials for such formations, we must conceive <;>f the ^existence of continents where no vestige of 
them now remains ; from the abrasion and destruction of those, and from the transporting 
power of rivers and ocean currents, the materials composing them were reduced to the state 
of pebbles, sand, and finely comminuted mud, which were widely diffused and gradually or 
rapidly precipitated upon the ocean bed. The varying nature of the deposits proves to us 
that these elevated lands frequently changed their condition or outline, or that new sources 
of materials were opened to the destroying and transporting agencies. Sometimes, however, 
there is little variation for a long time : the same sources supplied the mateiial ; the same 
agents, with unchanging intensity, removed and distributed it widely over the bed of the ocean ; 
while, again, within a short period, its nature is entirely altered, or a new source brings in 
matter of a different kind to mingle with the hitherto uniform deposit. The disturbing forces 
that sometimes long slumbered, seem often to have broken out suddenly with renewed energy, 
changing the whole condition in a short space of time. 

[Geol. 4th Dist.] 
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Notwithstanding all this, however, the unity of the series is never broken ; and although, 
during certain periods, all living things inhabiting the ocean were exterminated, the violence 
and disorder that prevailed at the sources of these deposits never prevented the gradual and 
quiet deposition at distant points. The change from one rock to another is rarely abrupt : 
there is usually a mingling of the products of both ; and lime, sand and clay are found in all 
their varying proportions. Si ill the great uniformity in mineral character of certain deposits 
is very remarkable. The black and green shales of some of the higher rocks of the New- 
York System can be traced over an extent of a thousand miles, while specimens from either 
extremity are scarcely distinguishable. 

The conditions of this ancient ocean bed arc as clearly proved by the nature of these 
deposits, as is the character of any small stream from the nature of the detritus it transports. 
The varying depth is marked upon the strata, and the clear or turbid state of its waters is 
indicated by the character of the formation and the kind of living things that then flourished. 
We are able to recognize portions which were raised above the surrounding ocean, and even 
the direction of the waves is as perfectly preserved as upon a modern sea beach. 

The evidences of this condition have been pointed out as we progressed. We have seen 
that the strata from the Hudson to the Mississippi are composed of materials which could 
only have been deposited from water, and that they contain organic remains which could only 
have lived upon the bed of an ocean. It is necessary, then, to conceive of a period when 
all that portion of our continent, now occupied by these rock formations, was covered with 
water. 

The chief source of our sedimentary deposits must have been froip the east or southeast ; 
and from this direction the sand of the earliest formation was distributed over the bed of 
the ocean, together with fragments and pebbles of rock.* Calcareous springs issued from 
the margins of the sea, and mingled their products with the arenaceous matter. For a period 
the abrading and transporting process was in a measure suspended, and corals and shells took 
possession of the limpid waters of the ocean ; these constructed their habitations, and lived 
quietly through myriads of ages. Their perfect structures and comminuted remains constitute 
a limestone formation which flanks the great primary nucleus of New-York, and, extending 
into Canada, spreads out westward over almost the entire width of the continent. This con- 
dition ceased with the deposition of the Trenton limaitone ; the bed of the ocean subsided, and 
a deposit of carbonaceous mud rendered the waters turbid with its wide diffusion, while few 
living forms existed during the period of its accumulation. Again the transporting power 
became more energetic, or new sources were opened, and sand became mingled with the mud ; 
the latter gradually ceased, and gave place to sand alone ; and toWards the close of this period, 
the disturbing influences and the transporting power had reached their acm,e, and the forma- 
tion is terminated by a coarse conglomeVatc, indicating a period of storms and tempests. 
During this time were deposited the shales and sandstones of the Hudson-river group, 
terminating with the Grey sandstone and Oneida conglomerate. 
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After this a new source of materials is opened ; and apparently from a mud volcano, in the 
midst of this ocean, is poured forth rapidly a vast deposit of mud and tine sand charged with 
ferruginous matter. No vestiges of living forms are found till towards the close of the period, 
when the mud had jn a great measure given place to sand ; and here only a few appear. In 
this period are included the marls and shaly sandstones of the Medina formation. To these 
succeed finely levigated mild ; but it soon alternates with arenaceous and calcareous deposits, 
and even with coarse conglomerate over limited areas, showing the changing condition of 
the ocean, and the nature of the sedimentary and chemical products. Large quantities of 
hydrate of iron are spread over extensive areas, mingled with the fragments of organic remains. 
The whole presents a group of Protean character, indicating the fluctuating nature of the 
deposits, and the disturbance at the source of the materials. Still, over a large portion of 
the country where it is exposed, the influence of those disturbing causes did not extend, and 
we have all the phenomena indicative of a quiet deposit in a moderately deep ocean. Such 
arc the materials of the Clinton group. 

The Niagara group commences in New-York with a deposit of finely comminuted mud, 
while at the west it is almost entirely calcareous. Its attenuated northern and eastern extremity 
in New-York reaches nearly to the Hudson river ; while, pursuing it westwardly, it expands 
to an enormous thickness, and covers a vast area in the valley of the Mississippi. For an 
almost incalculable period of time, this part of the ocean bed could have suffered little change, 
nor have been disturbed by inundations of sedimentary matter. The whole expanse must have 
been one broad blue ocean, with its infinity of coral groves, among which lived the shells and 
crustaceans ; and here, in sheltered nooks, the crinoideans reared their beautiful and gorgeous 
heads, and above them shone the bright tropical sun. But this period of repose is suddenly 
broken ; the ocean bed sinks down, and an overwhelming inundation of mud is spread out over 
a large portion of its before limpid waters. The whole family of corals, shells, and crustaceans 
are alike exterminated. Nor is it mud alone that here operates as a destroying agent of the 
organic forms ; the deposit, doubtless ejected from a huge mud volcano, is charged with saline 
matter, and corroding acids, which would alone destroy all organisms. This vast mass of cal- 
careous mud formed the marls and shales of the Onondaga salt formation. 

Towards its close, calcareous matter becomes intermingled in an increasing proportion, and 
a few shells appear. At last the turbid ocean becomes clear, when again the corals commence 
their habitations, and with myriads of shells, and crustaceans, continue through an immense 
period of time, disturbed, it is true, by an inundation of sand and mud, forming the shale of 
the Cauda-galli grit and Oriskany sandstone, which, in some parts within their range, destroyed 
many of the living beings. This, of all periods, seems to have been the most prolific in its 
growth of corals ; and numerous species abound, not only throughout New-York, but far 
westward to the Mississippi river, showing, over an extent of a thousand miles, a uniform 
depth and condition of the ocean ; and like the barrier reefs of modern seas, giving birth and 
shelter to myriads of living creatures, whose destruction formed the rocky strata. 

66 * 
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With this condition of things terminated the Helderberg series of limestone, the last of the 
important calcareous formations in New- York. The ocean bed again subsided, and a deposit 
of dark mud was gradually precipitated upon it, while few organisms existed. Gradually 
vitality increased ; the dark carbonaceous mud became intermingled with .calcareous matter ; 
living forms were multiplied, and, if possible, became still more numerous than in any 
preceding era ; the sea emphatically teemed with life, and the individuals of many species 
can only be enumerated by myriads. Soon, however, sand became intermingled with the fine 
materials ; a gradual change in the organisms supervened, and finally the sand predominated ; 
and throughout a long period, the accumulation consists of alternate deposits of argillaceous 
and arenaceous matter, or an intermixture of both, the whole abounding in organic forms. 
During this period were accumulated all the materials forming the Marcellus shale, the 
Hamilton group, and the Portage and Chemung groups. At the termination of the latter, a 
greater change supervened ; and though the formations are not widely different, all the pre- 
viously existing organisms disappear. 

Look, however, at this time, to that great portion of this ancient ocean, now occupied by 
the States of Ohio, Michigan, Indiana, Kentucky and Illinois, and even far west beyond the 
Mississippi. From the period of the final deposition of the Helderberg limestone, to the com- 
mencement of the Carboniferous era, this vast expanse was comparatively a solitude. Instead 
of the busy multitude thronging every part of the sea farther east, this was cold, dark and 
deep ; presenting no beautiful corals, or the still more beautiful crinoidcans, and with but few 
of the shells of the eastern waters, it more resembled a primeval ocean where vitality had but 
just assumed its place among the laws of nature. 

Beyond the termination of the New-York system, wc might follow the successive formations 
through the Old Red Sandstone and Carboniferous periods, which exhibit the same changes 
throughout, as before described. In the latter system, we perceive the formation of an im- 
mense deposit of limestone at the west ; while at the cast, the ocean was accumulating only 
sand and clay. The same general law will be observed to exist in all the previous formations ; 
the proportion of calcareous matter constantly augmenting, and the arenaceous and argillaceous 
matter decreasing in a westerly direction. 

Such has been the mode of formation of the successive deposits, forming the subject of this 
Report ; the operation of the same laws, and the influence of the same agents, as arc now 
active, have produced this stupendous accumulation of materials. Subsequent operations have 
dislocated, elevated and overturned the indurated strata thus formed, and, together with the 
action of water, have produced the modern detritus, the soil of the surface, the fragments and 
transported boulders. 

The description of each rock has shown that the increment of fresh matter has almost 
uniformly been from an easterly direction, tmore especially of the purely mechanical deposits : 
this, according to a well known law of physics, must have first produced expansion in that 
direction, and consequently the eastern portion of our continent would first be elevated. 
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This is proved by the subsequent formations ; for while on the west the older rocks arc exten- 
sively overlaid by deposits of the age of the Cretaceous formation, we find on the cast that 
the Greensand of the same age occupies but a limited area, and but little elevated above the 
tide water, leavin^jthe extensive Paleozoic formations overlaid by no newer rocks, except 
in a few places and *at low elevations by a recent Tertiary. 

The same causes which have operated in the production of these formations are now active 
in abrading the materials of our present continent, and transporting them into distant parts of 
the ocean ; and though we witness no such extensive or gigantic agencies of transport, as 
must have existed during former periods, still the law is the same, and the ultimate effect 
will be attended with like circumstances. 

The changes here enumerated, are but a few among the great series of changes which 
have brought the surface of the earth into its present condition ; which have formed the moun- 
tain chains, excavated the deep valleys, or piled up among its successive strata, materials 
fitted for our use and instruction. Every successive change lias left its monuments, upon 
which is recorded the history of the past : that history shows the operation of a uniform law, 
the influence of a mighty design in the construction of the stupendous fabric on which wo 
exist. And though wc are not disposed to say, that the Creator lias through all ages been 
fashioning and preparing the earth for the abode of man, or storing up its mineral treasures for 
his use alone, wc can yet sec the operation of his Divine law, and recognize in its harmonious 
adaptation the result of eternal beneficence and ETERNAL WISDOM. 
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GEOLOGY OF THE FOURTH DISTRICT. 


ORGANIC REMAINS OF THE MEDINA SANDSTONE. 


ILLUSTRATION No. L — No. 5, page 46 of this fteport. 

Figs. 1 and 2. Fucoidrs Ilarlani. This is the most characteristic and widely diffused fossil 
of this rock, its vertical range is very limited, holding a place usually near the 
upper part of the mass. 

No. 2. — No. 6, page 4H of Report. 

Fig. 1 and 2. Emmplmlus prrvctustus, Hall, ('yclostoma pvrrrtusla, Conrad (Geologi- 
cal Report for 1839, page Go); inadvertently written Plcurolomcvna prrvvtusta at 
page 48. 

Fig. 3. Ci/pricanha ala la, TI. Unio primi genius, C. (Geological Report of 1839, page GO.) 

Fig. 4. Orbicula parmulutu , II. Lockport. 

Fig. 5. Lingula cuncata , C. (Geological Report of 1839, p. 64.) Medina. 

Figs. 0 and 7. Two views of HrlleropJion tnlobufus , Planorhis Inlobatus , C. (Geological 
Report for 1839, page Go.) Medina. 

Figs, 8 and 9. Cypricanlia orthonofa, IT. Unio orlhonota, C. (Geological Report for 1839, 
page (56.) Medina. 

No. 3 — No. 10, page 52. 

Lingula cuncata , as the shells appear when attached to the surface of sandy layers, in the 
grey sandstone of Niagara county. 






GEOLOGY OF THE FOURTH DISTRICT. 


ORGANIC REMAINS OF THE CLINTON GROUP. 


No. 4. — No. M, pa<jo G‘J. 

Fucoiries gracilis, II. One of the most persistent and common fossils of the group. 


No. r>. — No. 15, pago 70 of Koport. 

Fi gs . 1 ,2 and. ‘L Vcutamcnts oblongus. 1. The large variety, somewhat thrcc-lobed. A 
more circular form of the same shell. ,‘L A side view of a specimen mtennodi- 
ate in form to the other two. Rochester. 

Fig. 1. Cast of upper valve of same fossil. 

Fig. f>. Cast of lower valve. 

Fig b. ])el(hi/ns bnichi/nolit, II. Reynolds's Basin, Niagara county. 


No. c. — No. 11), p:igp 7 1 . 

Fig. I . Ortlns circuits , If. Two views — a beautiful striated circular shell, with a very 
small urea. Reynolds's Basin, Niagara county. 

Fig. 1. Atnjpa co/iprstu, C. (Jour. Acad. Nat. Sei.*Yol.N, page i’bf>, plate lb, tig. 1H.) Shell 
striated eoneontiically, and not with radiating lines as the figuie would indicate. 

Fig, b. Afn/pn nuriformis , II. A nearly smooth shell, somewhat concentrically striated, and 
with a few moie ]>rominent lines of growth. (Compare Ain/ pa Un^tufcra — Si- 
lurian Researches, pi. lb, iig. H.) Sodus Point. 

Fig. 1. Atn/pn phatlufu , II. A small plicated slid), with three of the folds raised m front. 
Reynolds's Basin, Niagara county. 

Fig. 5. Crinouhtl joint, natural size, and magnified. A widely distributed fossil, being known 
abundantly in New- York and Ohio. 






GEOLOGY OF THE FOURTH DISTRICT. 


ORGANIC REMAINS OF THE CLINTON GROUP. 


.No. 7.— No. 17, page 73. 

Fig. 1 . Orthonata curta , H. 

Fig. 2. Nucula macharaformis , H. 

Fig. 3. Cypricardia obsoleta , H. 

Fig. 4. Nucula mactrceformis, H. 

Fig. 5. Avicula leptonota , H. 

Fig. 6. Cypricardia ? angusta , H. 

Fig. 7. Lingula elliptica , H. 

Fig. 8. Z. oblata, II. 

Fig. 9. L. acutirostra y ii. 

No. 8. — No. 18, page 7 G. 

Fig. 1. Strophomena clegantula , H. Shell with elevated ribs and fine striae between. It bears 
a considerable analogy to S. seriCea and S . transversalis , but is quite distinct 
from either. Sodus Point. 

Fig. 2. Strophomena corrugata, C. (Jour. Acad. Nat. Science, Vol. 8, p. 256, pi. 14, fig. 8.) 
Rochester. 

Fig. 3. S. cornuta f H. A small neatly striated shell, armed with small rigid spines on the 
hinge line. Sodus Point. 

Fig. 4. Atrxjpa he7nispherica i (Silurian Researches, pi. 20. fig. 7.) Abundant in the green 
shale at Rochester. 

Fig. 5. Littorina canccllata, H. Young shell. Sodus Point. 

Fig. 6. — — “ Old shell, with the markings worn off. 

Fig. 7. Posidonia? alata, II. Green shale, Rochester. 

Fig. 8 and 8 a. Atrypa affinis ? Old and young shells. Sodus Point. 

Fig. 9. Calymene ? trisulcata , H. A small trilobite, with three furrows on each side of the 
middle lobe* of the head. Rochester. 

Fig. 10. Agnostus latus. Green shale, Rochester. 

Fig. 1 1 . Tentaculites minutus. 

Fig. 12. Graptolites Clintonensis . An abundant form in the upper green shale of the group. 
Sodus Point. 
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No. 9. — No. 19, page 77. 

Fig. 1. Fucoides biloba , Vanuxem (Geological Report, page 79). 
Fig. 2. Tail of Hemicrypturus . “ * “ 

Fig. 3. Smooth crinoidal joint. “ “ 

Fig. 4. Lingula oblonga , C. (Annual Geol. Report, page 65.) 

•L. Clintoni , Vanuxem (Report, page 78). 

Fig. 5. Strophomena depressa. ( Leptana depressa , Dalman.) 






GEOLOGY OF THE FOURTH DISTRICT. 


ORGANIC REMAINS OF THE NIAGARA GROUP. 


No. 10. — No. pa"** 101. 

Fig. 3. Asaphus hmuhmts , Greta (Monograph, j>. 4 n). Resembles and is perhaps identical 
with the A. fougicaudatus of Murchison, and holds the same place in the series. 
Lockport . 

Fig. 2. Head of A. hmuhims. This portion of ihe fossil is abundant at Rochester. 

Fig. T ('ah/mcnc Niaparcnsis, H. Abundant at Lockport. Closely icsembles m many 
respects the Cali/ //true saatna of the Trenton limestone. 

Fig. *1. liinnashs humnisi. s, (Silurian Researches, p. (>f>G, pi. 7 bis, tig. T </, t>, c and »/ ; pi. 

1 1, lig. 7, a and h.) The specimen figured is neaily twice the. usual size, though 
there is one in t lie State collection one-third larger than the figure. Lot Kport. 


No. 11. — No. 3 1, pntro 103. 

llomnlonotus tlclphui()(f'phulas, (Silurian Researches, pi. 7 bis, fig. 1 a , 1 />.) ' Ttimmis 

ilcf/ihinncrphuhts. Green (Monograph I, p. 82). This tnlobite often attains 
the length of seven or eight inches, and a cry rarely twelve inches. Lockpoit. 
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ORGANIC REMAINS OF THE NIAGARA 


No. 19. 

Fig. 1. Platynotus Hoi torn', Conrad, Annual Reports. (Paradoxiefrs Bottom, Bigsby. Cheek, 
Monograph, p. 60). This is qfie of the most rare and beautiful of llie tnlobitcs 
in the .Niagara group. Lock port. 

Fig. 2. Bumastis barnensis. Spot imen of the ordinary size. Loekpoit. 

Fig. 3. Asaph vs coryphaeus. (Jour. Acad. Nat. Sci. Vol. 8, page 277, pi. 10, fig. 15). Lock- 
4 port. 







GEOLOGY OF THE FOURTH DISTRICT. 


ORGANIC REMAINS OF THE NIAGARA GROUP. 


. 1 No. 12. — No. 35, page 104 of Report. 

Fig. 1. i Strophomena subplana , C. (Jour. Acad. Nat. Sei., vol 8, page 258.) Lockport. 
Fig. 2. Strophomena depressa, Productus depress us, M. C. t. 459. ( hep tana depressa , Dal- 
man. Swedish Transactions, p, 106, l. l,f. 2; Hisinger, Pelrcfacla Suecica, 
p. 69, t. 20, f. 3. Murchison, Silurian Researches, p. 623, pi. 12, f."2.) An 
abundant fossil in the shale of the Niagara group. Lockport. 

Fig. 3. Strophomena striata , II. Common at Rochester and Lockport. - 
Fig. 4. Strophomena transversal ip ( Leptcena transversahs, Dalm. 1. c. p. 109, t: 1, f . 4 ; 
His. Pet. Suec. p. 69, t. 20, f. 5. Silurian Researches, p. 629, pi. 13, f. 2.) 


No. J 3. — No. 3G, page 105 of Report. 

Fig. 1. Delthyris Niagarensis , Coniud (Jour. Acad. Nat. Sci. yol. 8, p. 261). Lockport. 

Fig- 2 and 2 b, Delthyris rudiatus . ( Spirifer radialus , M. C. t. 493. Silurian Researches, p. 
624, pi. 13, f. 6.) Lockport. 

Fig. 3 and 3 h. Delthyris stammea , II. (References, Spirifer crisp us ? Silurian Researches, 
p. 621, pi. 13, f. 8. Delthyris enspa, Dai.m. 1. c. p. 122, t. 3, f . 6 ; His. Pet. 
Succ. p. 73, t. 21, f. 5). Lockport. 

Fig. 4 and 4 a. Delthyris dernnj>hcata y II. Lockport; and Delthyris snwalus. (Terebratula 
sinuatu , Suwekby in Linn. Trans. Vol. 12, p. 516, t. 28, f. 5 and 6. Delthyris 
card ins perm [form is, II is. Antcckn. % Vol. 4, t. 7, f. 6. Dalm. sur tvs Terebratules , 
p. 124, t. 3, f 7. His. Pet. Succ. p. 74, t.. 21, f. 9. Spirifer ca rdiosperm if or mis y m 
Von Been sur Ivs Sp infers et Orthis , t. 1 , f. 7. Spinfer sinuatus , Silurian 
, .Researches, p. 630, pi. 13, f. 10 ) Wolcott. 

Fig. 5. Grthis Jlabel ! uhnn ( a )? (Silurian Researches, pi. 21, f. 8. O. callactis ? Dalman.) 
Lockport. , 

Fig. 6. Orthis canalis , (Silurian Researches, p. 630, pi. 13, f. 12, a ; also pi. 20, f. 8. Orthis 
ele. gun tula ? Dalman. Von Burn sur les Spirifcrs et Orthis , pi. ii, f. 3, 4 and 5 ) 
Sweden, Monroe county. 

Fig. 7, a, b, c. Orthis hybrida. (Silurian Researches, p], 13, f. 11.) Sweden, Monroe county* 


No. 14 — in part No. 37, page 108. 

Fig, 1, Atrypa imbricata. ( Tcrcbratula irnbricala, Silurian System, p.624*) 

.Fig. 2. Atrypa. (Species undetermined ) Lockport. 

Fig. a, 4 and 4 a . Atrypa cuneata . (Tcrcbratula cuneata , Dalman. Hisinger. Silurian Re- 
i searches, p. 625, pi. 12, f. 13.) . 

Fig. 5. Atrypa nitida, II. A very abundant species, but usually more or less distorted. 
Lockport. 

Fig 0. Atrypa affinis , (Tcrcbratula. affinis . M. C. t. 324, f. 2. A, reticularis, DaXMANi 
Hisinger, &c.) * V 

' . .'I* X 
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ORGANIC REMAINS OF THE NIAGARA GROUP. 


JYo. 15. --No 3S, pa^t* 108. 

Fig. 1. Orbicula 7 squamerformr, s, H. Sweden, Monroe county. (Reference, Silurian Re- 
searches, p. f>2. r >, j)l. 12, fig. J 1 a.) 

Fig. 2. Lingula Jamrllata , II. Lock port. 

Fig. 3. Otbicu/a rornigjfti, II. Rochester. 

Fig. 4. Aviculu emaierata, Conrad (.Jour. Acad. Nat. Sei. vol. 8, p. 211, pi. 12, f. 15). 


No. 1(>. — No 3!>, paur 109. 

Figs. I and 2. Eunmphalus hcmisphrru us, i I . Rochester. 

Fig- 3. Cornuhtrs anualus, Conrad (Jour. Acad. Nat. Sci. vol. 8, p. 270. pi. 17, f. 8). 

« 

No. 17. — No. *10, pa or l JO. 

Fig. 1. Orthoceras annnhitum? (Reference O. annulalinn , M. C. t. 133, Silurian Re- 
searches, pi 0, f. 5 ) 

Fig. 2. Conularia quadrisulcata, Miller (M. C. t. 200, f. 3 and 1 ; His. Pet. Suec. p. 30, 
t. 10, f. 5 \ Silurian Researches, p. 020, pi. 12, f. 22). Lockport. 
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No. 1 7. — No. 4 1 , paoo 111. 

Fig, 1 and 2. Can/nn nms nrnnlvs, Saa (Jour. Acad. Nat. Sci. vol. J, p. 2^0). Lorkport. 
Fig. 3. Cynthnrri/utes pj/n/hrmts , (Silurian Researches, p. 07 2, pi. L7, f. 0. lchthyocnnus 
Jans, Con rad Jour. Acad. Nat- Sri. vol. n, p. 279, pi. 15, f. 10.) 


No. is. — No. 11 avail 11 In.-), page 113 
Fig. 1. ITypanthnt ntufrs cdhtfus, II. Lorkport. 

Fig. 2. Hijpanlhucmiih > s tlcumts. {Silurian Researches, p. 072, pl. 17, f. 3.) Lockpurt. 

Ilroken off at the ha sc of the arms. 

Fig. 3. llypa/if hot / miles (J{ ( oj jfw Loekpoit.* 

Fig. *1 and 5. Marsupioeri attest <l<n.ltjlus , 11. Lockport. 


15 



ORGANIC REMAINS OF THE NIAGARA GROUP. 


No. 17. 





GEOLOGY OF THE FOURTH DISTRICT. 
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No. 19. 

"Fig. 4. Caryocrimis ornafus. 

Figs. 5 and 0. Interior structure of the plates. 

Fig. 7. Part of a plate enlarged, showing the pores which communicate with the external 
surface. 


No. 20. 

Fig. 1. Anatomical structure of the Curyocrinus or/wtits. 

Fig. 2. Arrangement of the capital plates, showing the mouth composed of several conical 
plates. 


No. 21. 

Fig. 4. Cyathocrinus / 

Fig. 4 a. Anatomical structure of the same fossil. 

Fig. 5 a . b. Cyalhon inut? These two species have not been determined. 
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No. 22. 

Fig. 1, Catempnra r schema ties , L\m\r<;k. (For synonymcs and references, see Silurian 
Researches, page GSf>.) Very ahundant and widely distributed. The upper part 
of the Niagara limestone. 

Fig. 2. Catrmpora a "glome rat a, II. A very distinct species from the last. Abundant at a 
single locality in Ogden, Monroe county. 

Fig. 3. Poritas 1 

Fig. 4. The same fossil, mostly removed, leaving only the lines indicating the stages of 
growth. (Sec pages 80 and 91 of Report.) 
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No. 23, — No. 42, page 1 ]. r >. 

Fig. 1. Gorgonia ? retcformis, II. Lockport. 

Fig. 2. Gorgonia f f These two arc fossils in the shale at Lockport. 


No. ‘24. — No. 13, page* 110. 

Fig. 1. ? This fossil, though very beautiful in its appearance, is obscure, and for want 

of time lias not been decided. Lockport. 

Figs. 2 and 3. A coral resembling Isis. Lockport,, 
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No. ‘25. — No. 51, page 137. 

Fig. 1 . Cor indites, n. s. 

Fig. 2. Orthoceras hrve , II. 

Fig. 3. Loxonrnw Boy (hi, H. 

Fig. 4 . Eiwinp/udus sulcatus, H. 

Fig. 5. Ddthyris l 

Fig. 0. Airy pa f 

Fig. 7. Aviruht trn/uefra , H. 

These all occur at a single locality, and but one other shell has been seen in the group. 
Two of these species are not satisfactorily ascertained. 


ORGANIC REMAINS OF THE WATERLIME GROUP. 


No. 2G. — No. 58, page 142. 

Fig. 1. Ddthyris plicat us. Orthis pheatus, {(.* col. Report Third Distric t.) 
Fig. 2. Arirula rugosa , Conrad (Annual Reports). 

Fig. 3. Tmtaculitcs ornatas . (See Silurian Researches, p. 028, pi. 12, f. 25.) 
Fig. 1 . Littorma antujua , Conrad (Annual Reports). 

Fig. 5. Atrypa sulcata , Vvnuxku (Ceol. Report). 

Fig. 0. Cytherina alia , Conr\i> (Annual Reports). 


ORGANIC REMAINS OF THE PENTAMERUS LIMESTONE. 


No 27. — No. 25, Report of the Third District, page 117. 

Fig. 1. Vvntamcrus galcatus. Atrypa galcata, Dvi.m. 

Fig. 2. Euomphahts profundus , Comud (Annual Ceol. Report). 

Fig. 3. Atrypa lacu/iosa * 'This fossil is considered by Mr. Conrad as identical with the 
Tcrrbrahda lacunosa of Europe. 

Fig. 1 . Lcpocrinitcs Gebhurdii. The steins, one covered by a thick calcareous coating, and 
the other showing the rings. 


ORGANIC REMAINS OF TILE DELTJIYRTS SLIALY LIMESTONE. 


No. 28. - No. 27, Report of Third District, page 122. 

Fig. 1. Slrophomena punct Hi [era, Conrad. 

Fig. 2. tStrophomcna radial a , Conrad. These fossils occur in the Dclthyris shaly limestone 
in central New- York, but at the west the S. punctilifera holds a higher position. 
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No. 29. — No. 59, page 148. 

Fig. 1 . DeUhyris arenostt , Conrad (Geol. Annual Report, 1839, p. 05). 
Fig. 2. Atnjpn elongata, Conimd (Annual Report, 1839, p. 65). 

Fig. 3. Atrijpa pecuharis , Conrad (Annual Report of 1841). 


No. 30. — No. 00, pago 119. 

Fig. 4. Atnjpa unpuiformis^ Conrad. (7 lipparionyx proximus , Vanuxem, Gcol. Report, p. 
121, fig. 4.) 

Fig. 5. Cast of Del thy) is (ircnosa . 

The fossils of this roc k are scarcely found in the Fourth District, except in loose scattered 
masses which are common in Seneca county. The rock is abundantly fossdi-. 
fe rous on the eastern shore of Cayuga lake. 
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No. iil. — No. <51 , page 157. 

Figs. 1 and 1 a. Favositcs alveolar is .* Williamsville, Eric county. 

Fig. 2. Favvsitcs goihlandica. Williamsville. 

Fig. 2 a. — — A single tube magnified twice, and presenting a double row 

of pores upon the side. 

Fig. 2 h. A fragment from a honeycomb specimen, showing the transverse lamella*. Wil- 
hamsville. 

Figs. 0, ;3 a, and 2 b. Fragments of onnoidal columns, showing the pcnlapetalous canal-and 
crenukited edges of the plates, etc. Williamsville. 

No. — No. GO, page 159, 

Fig. 1. Farositrs fibrosa > Clarence, Eiie county. 

•Fig. 2. Astral rugnsa, Jl. Lc Koy. 

♦ For f ynonvmrs and reformers of flu* genus J-'arnsilrs, mt 8'iluiian itesearclies, pp. G8I, GS-Jand G8.‘J; ul&o Cioi.Druss, 

PetrcliK la, tonus Culamujuro . 
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No. 33. — No. 63, page 160. 

Fig. 1. Ct/alhophjllu??i ? Caledonia. 

Fig. 2. Cyathophyllutn c hunthus , (Cui.dfuss Petrcfacla, p. 54, pi. 15, fig. 13, and pi. 16, fig. 
1. ►Silurian Researches, p. 000, pi. 10, f. 12, 12 a to 12 r.) Caledonia. 

Fig. 3. St/rimropora f Tlic fossil is silicificd, standing in relief upon the surface of the 

rock. 


No. 31. — No. 3, page 132, Report of the Third District. 

Fig. 1. Pcntamrrus clongnta. 
n * 

Fig. 2. IhppurionifT (Ah y pa) cousimtlaris. 

Fig. 3. Delthyris unduhitus . 

These fossils are not common in the Fourth District, though they have been seen at two or 
three localities. 
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No. 35.— No. 67, page 171. 

Fig. 1. Atrypa scitvla, II. Williamsvillc, Eric county. 

Fig. 2. Paracyclas rllipfica , H. >Shell very closely resembling a (' tjelas . Le Roy, Genesee 
county. 

Fig. 3. Strophamcna avutiradiata , II. Near Buffalo. 

Fig. 4. Si ropltomana crcnistria , II. V ienna, Ontario county. 

Fig. 5. Dclthyris < huxlenaria , 11. Five miles east of Buffalo. 

Figs. 6 aiul G a. Pleurorhyncus frigonalis , II. Williamsvillc. 


No. 36 — No. 68, page I7w. « 

Fig. I. Ptcnnca? carduformis, II. Clarence Hollow. 

Fig. 2. Tcntaculi/es scalar is, Sculotiieiai (Silurian Researches, p. 643, pi. 19, f. 16). 

Fig. 3. Orthonychia . A new genus, from its resemblance to a claw or talon. There 

are several other species. Williamsvillc. 

Fig. 4. Euomphalus ? rotundas, H. Clarence Hollow. 

Fig. 5. Calymcuc crussimarginuUt, II. A common and widely distributed lossil of this lime- 
stone. Williamsvillc. 

Fig. 6. Acroculm erccta, Ji. Wiliiamsviile. 
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ORGANIC REMAINS OF TIIE C 01? NIKE HO US LIMESTONE. 


No. 57. — No. Wj pajrc 171. 

Fig. 1. Ichthyodonditc. Undetermined. Vidor, Ontario county. 

No. !)S. — No joor 175. 

Fig. 1. Odn/ifoccpJtfth/s sf lr/nm/s, Comiao. (Asaph us sclaiurus , F\ton. Culymcnc vdonhi- 
crpluth /, (jI iu;i:x ) 

Fig. 2. Ct/r/uccnis unduhttum , Vamaiai (<»YoI lveport). 

Fig. 3. Sl rophonirtHi undidala, \ . ((*enl. Uepoit). 

Fig. 1. Oiflns I( nlt/ ( >> "tis, \ . ((leol. Fcport). , 

Fig. « r >. Afj i/pti pi is< a. 

Figs. 6 and 7. I( fidn/nd(,ndt(<\ and section of tin 1 same. 

Fig. S. »S/ rtiphnni* tin hnuitu , Comiao (Annual 1’eporls). 

The fossils of this lllusti alh»n, with the. exception of 3, 5 and H, are nut as ahundant in this 
ruck m the Fourth Lhstnel, as those piecedmg. 
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No. 39. — No. 71, page 180. 

Fig. 1. Orthoceras subuhitum , II. Bloomfield, Ontario county. 

Fig. 2. Strophojnena setigera , H. Avon, Livingston county. 

Fig. 3. Stmphomena mi f cron ala, IT. Avon. 

Fig. 4. Strop home na pustulosa , II. Avon. 

Fig. 5. Avicula muricata , II. Avon. 

Fig. G. /I via da lewis, H. Avon. 

Fig. 7. Avicula cyuilatera, 11. Bloomfield, Ontario county. 

Fig. H. Ortlns nucleus, II. Avon. 

Fitr. 9. Orlncula minuta , II. Avon. 

Fig. 10. Tcntaculitcs Jissurclla, II. Avon. 

Fig. 11. Atrypa limitaris, Orthis limitaris , Vanuxem (Gcol. Report). Lc Roy, Genesee 
county. 

ORGANIC REMAINS OF THE HAMILTON GROUP. 

No. 40. — No. 78, page 196. 

Fig. 1. Bcllcrophnn pat ulus , II. Kidder’s ferry, Cayuga lake. 

Fig. 2. Microilon bdlustnata, Conrad (Jour. Acad. Nat. Sci. Vol. 8j p. 247, pi. 13, fig. 12). 
Fig. 3. Cucullra opmid , II. Seneca lake shore. 

Fig. 4. Nuculat oblonga. Seneca lake shore. 

Fig. 5. Nuculu hnrata ? Phillips (Palaeozoic fossils, p. 39, pi. 18, fig. G4). Cayuga lake 
shore. 

Fig. G. Tell inn* ovata , II. Seneca lake shore. 

Fig. 7. Nuculn hrfh/fulu, IT. Ogden’s ferry, Cayuga lake. 

Fig. 8. C i/p ri card in truncutn. (Cypneardttes truncata, Conrad, Jour. Acad. Nat. Sci. Vol. 8, 
p. 241, pi. 12, fig. 17. Sec Gcol. Yorkshire, pi. fig. ) 

Fig. 9. Modi ola conccntnca, H. (See Mod tola semisulcata, Silurian researches, pi. 8, fig G.) 

No. 41. — No. 79, page 198. 

Fig. 1. Turbo linrat us, IT. Ovid, Seneca lake shore. 

Figs, a and 3. Dclthyris mucronafa, Conrad (Annual Report of New- York Geol. Survey, 
1811, p. 51). Eighteen-mile creek. 

Fig. 4. Airy pu pnsca. ( Tvrcbratula afjinis, M. C. t. . T. prison, Von Bucn ; T. reti- 
cularis, Brown, Lethea Geognnstica. Atrypa reticularis, Dalman. A. affirus, 
Silurian Researches.) Eighteen-mile creek. 

Fig. 5. Atrypa comcntrica, Brown (Lethea Geog.) Eighteen-mile creek. 
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No. 42. — No. SO, page 200. 

Fig. 1 and 1 a. Alnjpa spinosa , II. Specimens from Eighteen-mile creek, with the spines 
removed. 

Fig. 1 b. A portion showing the imbricated lamella’; and concentric elevated lines. 

Fig. 2. Alnjpa spinosa, with the spines partially visible. Moscow. 

Fig. 3. Atnjpa concimm, il. Moscow. 

Fig. 4. Strophomrna inequistriata , Conk\d (Jour. Acad. Nat. Sri. Yol. 8 , p. 254, pi. 14, f 
52). Moscow. 

Fig 5. Dclthyns zigzag, II. Moscow. 

Fig. G. Calymvnr hufu, (Jhkmn (Monograph, p. 41). Moscow. 

Fig. 7. Cnjphccus coll itch's , ( • keen. Moscow. 

Fig. 8. Jjoxonnnu next Its, Phillips (Palaeozoic fossils, p. OU, pi. 3S, fig. 183. Tarebra ncx- 
ilis, Sowekuy in Geol. Trans. 2nd series, Vol. 5, jil. 54, fig. 17). Seneca lake 
shore. 


No. 43. — No. 81, page, 202. 

Fig. I. Avicida ortnciriata, II. Eighteen-mile creek. 

Fig. 2. At r y pa rostntfu , IT. Fightrcn-mile creek. 

Figs. 3, 4 and 5. Undetermined species of Atrypa . Eighteen-mile creek. 
Fig. 0. Dcllhyris snriptilis , II. Eighteen-mile creek. 


No. 41. — No. 82, page 203. 

Figs. 1 and 2. Anuria dcuissata, II. 1.4 cast in limestone. 2. The shell preserved in 
shale. 


37 







GEOLOGY OF THE FOURTH DISTRICT. 


ORGANIC REMAINS OF THE HAMILTON GROUP. 


No. 45. — No. 81, pago 2()5. 

Fig. 1. Diplcuni Drkin/i (head), (Jueun (Monograph, p. 70). 

Fig 2. Orthonota undulutn, Comud (Annual Cool Reports). 

Fig. 3. Dvlthyns muvronata , Conrad (Annual Keports). 'Plus is the common form of this 
fossil in the sandy shale of Eastern and Central New-York ; at the west it is less 
elongated and more rotund. See Jigs. 2 and 3 of No. 4.1. 


No 1C. — No. 80, page 208. • 

Figs. H, 8 a and 8 b. Drltlujris mcrfuihs , U. Moscow. 

Figs, 0 and 0 u . Two views of a voung shell of the same species as the above. Moscow. 
Fig. 10. Drltht/ns jimbnuta , Conrad (Jour. Acad t\al. Sei. Yol. 8, p. 203). 

Fig. 10 a. CaM of the upper valve of the same fossil. 

Fig. 10 b. A small portion of the shell magnified. Moscow. 
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No. 17. — No. 85, pigo 207. 

Fig. 1. Delthyris granulif era. 

Fig. 1 a. End view of the same, showing the spiral coil within the shell. Pavilion, Genesee 
county. 

Fig. 1 b. A specimen with a more extended hinge line. Moscow. 

Figs. 1 c and 1 d. A younger shell of the same species. Pavilion. 

Figs. 2 and 2 a. Delthyris rongrsta , II. Seneca lake shore. 

Fig. 3. Delthyris mucronata , H. View of the hinge. 

Fig. 3 a. Area of lower valve. 

Fig. 3 b. Lower valve. Moscow. 
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No. -18. — No. 87, i»a 

Fig. 1. Cystiphylhnn cyhudnrum , with Aulopora fubivj'ormis attached . (Lonsdale in Silu- 
rian Researches, p. f>91, pi. l(_i bis, f. 3, 3 a and 3 />.) 

Fig 2. Cystiphyllum id , a smaller specimen, with the bases of crinoidal columns attached. 
Fightecn-nule creek. 

Fig. 3. Slrombodcs hclianthoides? (Fuil. Palaeozoic fossils, p. 11, pi. 5. f. 3 3. Cyatho - 
phy llum hchanthoidum , Goldfuss, Pc tre facta, pi. 20, 1. 2.) York, Livingston 
county. 

Fig. 1. Slrombodcs distort us, If. Moscow. 

Fig. 5. Slrombodcs ? nut us, II. Moscow. 

Fig. (5. Slrombodcs simpler f II. This fossil resembles the S. plica turn , but is apparently 
distinct. 

No. 19. 

Fig. 1. CyathophyUum ( Slrombodcs f) turbinatum? (Gold fuss, p. 56, pi. 16, fig. 8.) York, 
Livingston county. 

Fig. 2 and 2 a. Slrombodcs ? A young individual. York, 

Fig. 3 and 3 a. Cyathophyllum ? A raie but strongly marked species. Moscow. 
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GEOLOGY OF THE FOURTH DISTRICT. 


ORGANIC REMAINS OF THE TELLY LIMESTONE. 


No. 50. — No. 92, pago 215. 

Fig. 1. Atn/pa ruboidrs ? (Reference, Soweiiuy, (Jeol.Trans. 2d series, Vol. 5, p]. 50, f. 24. 

Phillips, Palaeozoic fossils, page Hi, pi. 31, f. 150. Pages 215 and 210 of 
Report.) 

Fig. 2. Orilus rcsitpiaala. (Phillips, Pahcozoic fossils, p. 07, p] 27, f. 115. Sp/nfcra 
resupinata of the same author; (Jeol. of Yorkshire. 'I'cre/irafufa resupinata, 
Sow. Min. Concli. t. .‘325. Anoinifrs rrsupinatus, Mumx. Orilus Tulhcrisis, 
Report of Third District, page 103.) 

Fig. 3. Atn/pa Inihfonnis , Vanuxem (Deni. Report, page 155). 

Fig. 1. Atn/pa a //inis. (For synonymes and references, see page 108 ol this report.) 'fins 
fossil is partially a cast, with the shell remaining on the edges which arc com- 
pressed. 

Fig. 5. Atnjpa (uboides? 

ORGANIC REMAINS OF THE GENESEE SLATE. 

No. 51. — No. 91 ami 95, pages 202 and 223. 

Figs. 1 and 2. Avicula fragihs, IT. 

Fig. 3. Strnphomrna setigera. See fossils * f the Marcellus shale. 

Fig. 4. Tcn/firihitcs /issurella. See fossils of the Marcellus shale. 

Fig. 5. Lingula spatufatu. 

Fig. (>. Lingula conccntrica. 

Fig. 7. Atn/pa (/ uudneostata . 

Fig. 8. Orlncula lode ns is . The four las^ figures arc from the Report of -the Third District. 


45 






GEOLOGY OF THE FOURTH DISTRICT. 


ORGANIC REMAINS OF THE PORTAGE GROUP. 


No. 52. — No. 104, page 241. 

Fucoides graphic a. Flagstones of Gardcau. 

No. 53. — No. 105, page 242. 

Fucoides verticals . Sandstone of Portage. 
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No. 54. — No. 10G, page 243. 

Fig. 1 and 1 a. Avicula spcciosa, II. Cashaqua shale, on Cashaqua creek. 

Fig. 2. Ungulina suborhicularis , II. Cashaqua creek. 

Fig. 3. Bellerophon cocpcinsus f (Silurian researches, pi. 5, fig. 37.) Cashaqua creek, 
Fig. 4. Ortlioceras aciculum , II. Cashaqua creek. 

Fig. 5. Clymrnia? complonaLa , II. Cashaqua creek. 

Fig. 6. Goniatites sinuosus , II. Cashaqua creek. 

Fig. 7. Pinnojjsis acutirostra , H. Cashaqua creek. 

Fig. 8. Pinnopsis ornatus , II. Cashaqua creek. 


No. 55. — No. 107, page 245. 

Fig. 1 and 1 a. DrJthi/ris Icpvis , H. Western shore* of Cayuga lake. 

Fig. 2. CfinJium / vetusturn , II. Shore of Lake Erie. 

Fig. 3. Ortliis tcnuistriata , II. Crooked lake shore. 

Fig. 4. Lucina ? I'ctusa , TT. Lake Erie shore, in Chautauque county. 

Fig. 5. Nucula lineolata , II. Occurs with the last. 

Fig. 6. Astarte subtext ilis, H. With the last. 

Fig. 7. Bellerophon striatus ? Bronn. (Philtips, Palaeozoic fossils, pi. 40, f. 198.) With 
the last on Lake Erie shore. 

Fig. 8. Goniatites bicostatus, H. Chautauque county. 

Fig. 9. Goniatites si?iuosus f II. As above, fig. 6. Chautauque county. 
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No. 5G. — No. 108, page 247. 

Cyathocrinus orncitissimus , II. 

3, 4 and 5. Portions of the column at different distances from the base, 
shore, Chautauqua county. 


Lake Erie 


61 




02 




GEOLOGY OF THE FOURTH DISTRICT. 
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No. 57. — No. 115, page 262. 

Fig. 1 . Calymene nupera , H. (Reference C. Jeevis , Piiil. Paleozoic fossils, pi. f>f>, fig. 250.) 


No. 58. — No. 117, page 262. 

Figs. 1 and 2. Avicula pcctcniform is, II. Lower and upper valve. An abundant fossil of the 
Chemung group. 

Fig. 3. Avicula longispina , IT. Painted-Post. 

Fig. 4. Avicula spinigerci , Conrad (Jour. Acad. Nat. Sci. Vol. 8, p. 237, pi. 12, fig. 3.) 
Painted-Post. « 


No. 59. — No. 118, page 2G3. 

Fig.l a and b . Avicula damnoniensis , (Sowerby, in Geol. Trans. 2d scries, Vol. 5, pi. 53, 
fig. 22. Phillips, Palaeozoic fossils, pi. 23, figs. 90, 91 and 92.) 
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No. 60. — No. 119, page 264. 

Fig. 1. Ptcrinca ? svborbicularis , H. Hobbieville, Allegany county. 
Fig. 2. Pecten duplicatus , II. Phillipsburgh, Allegany county. 

Fig. 3. Lima rugcnstriata , IT. Rockville, Allegany county. 

Fig. 4. Pecten canceUalus , H. Phillipsburgh. 

Fig. 5. Avicula? signata, II. Rockville. 

Fig. (5. Pecten? convexus , H. Rockville. 

Fig. 7. Pecten stria t us, II. Painted-Post. 

Fig. 8. Pecten ? crcnulatus , H. Rockville. 

Fig. 1). Pecten? dolabriformis, H. Rockville. 

Fig. 10. Lima, globe r, IT. Phillipsburgh. 

Fig. 11. Lima? obsoleta, II. Phillipsburgh. 


No. 61. — No. 120, page 266. 

Fig. 1. Strophomena nervosa , II. 

Fig. 1 a . An enlarged portion of the shell. Campbelltown, Steuben county. 

Fig. 2. Stropho?nena bifurcata , H. Napoli, Cattaraugus county. 

Fig. 3. Strophomena. arctostriata , II. Hobbieville, Allegany county. 

Fig. 4. Strophomena peetinacea. Hobbieville. t 

Fig. 5 a, />, c. Strophomena interstriulis , Orthis intcrstrialis and Leptcena interstrialis. 

(Phillips, Palaeozoic fossils, pages 61 and 216, pi. 25, fig. 103.) 5 a. Inner side 

of a flat valve. Chemung. 5 a . A magnified portion of the shell. 5 The two 
valves somewhat compressed. Ithaca. 5 c. The convex valve with the shell 
partially removed. Elmira. 


No. 62. — No. 121, page 267. 

Figs. 1 and 1 a. Orthis carinata , II. Painted-Post. 

Fig. 2. Orthis impressa , ii. Near Elmira. 

Figs. 3 and 4. Orthis interlineata , (Soweuby in Gcol. Trans. 2d series, Vol. 5, pi. 54, fig. 

14. Phillips, Palaeozoic fossils, p. 63, pi. 26, f. 106.) 

Fig. 5. Orthis unguiculus f Atrypa unguiculus , (Sowerby in Ceol. Trans. 2d series, Vol. 5, 
pi. 54, fig. 8. Spirifera unguiculus , Pal. fossils, pi. 26, f. 119.) 

Fig. 5 a. A cast from Bald Hill, near Ithaca. 

Fig. 5 b. Lower valve, broad variety. Dexter ville, Chautauque county. 

Fig. 5 c. Upper valve. Painted-Post. 

Fig. 5 d . Fragment of brownish sandstone, filled with casts of the shell. Jasper, Steuben 
county. * 55 
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No. G3. — No. 122, page 2G9. 

Figs. 1 and 1 a. Ddthyris mrsastriulis , FT. Cayuta creek. 

Fig. 2. Ddthyris mcsacostalis , IF. Angelica. 

Fig. 3. Ddthyris disjunctu / Phillips (Palaeozoic fossils, pi. 29, fig. 128, f. g. h., and 129, 
pi. 30, Tig. 129). Chemung. 

No. G |. — No. 12U, page 270. 

Fig. 1. Ddthyris euspidufu, II. This fossil resembles some of the varieties of Spirifera 
disjunct <f. (Sowerby, Geol. Trans. 2d series, Vol. 5, pi. 54, figs. 12, 13; pi. 55, 
fig. 2 ; also Pal. fossils as quoted above.) Cayuta crock. 

Fig. 2. Ddthyns acanthnta , TT. Upper and lower valves. Chemung. 

Fig. 3. Ddthyris mun'miata 7 (See fossils of Hamilton group.) This is the only specimen 
resembling this fossil seen in the Chemung group. 

Figs. 4 and 4 a. Ddthyris intrmis , 11. Twenty-mile creek, Chautauque county. 

Fig. 5. Ddthyris acuminata , IF. 5 and 5 a. Internal casts of the shell. 5 b. Enlarged 
portion of a east of the external sin face. Ithaca. 
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No. 65. — No. 1*24, page 271. 

Fig. 1 and 1 a . Atrypa dumosa , H. 1 b. Cast of the same. Chemung and Elmira. 
Fig. 2. Atrypa hystrix, H. Bath, Steuben county. 

Fig. 3 and 3 a. Atrypa iribuhs , IT. 3 b. Cast of the same. Ithaca and Chemung. 
Fig. 4. Atrypa ? term ilia cat a , H. Caltaraugus county. 


No. GG. 

Fig. l r c, by Cj d. Atrypa laticoslata, Tcrcbratula la ti cos la la. Phillips (Palaeozoic fossils, 
p. 85, pi. 31, fig. 153). These are all apparently varieties of the same shell, and 
referable to this species. 

Fig. 2. Atrypa laticostata , var. ? This species has six ribs distinctly elevated in front, while 
the other varieties have usually but three ribs elevated. Jl is probably a distinct 
species. 

Fig. 3. Atrypa . (Species undetermined.) Greenwood, Steuben comity. 

Fig. 3 a. Atrypa contracta , II. About three ribs elevated in front. Shell contracted. Green- 
wood, Steuben county. 

Fig. 4, 4 a and 4 b. Atrypa rximiu, H. This is an abundant form at Ithaca; often associ- 
ated in great numbers, but rarely with any other fossil. 

Fig 5. Atrypa potila , II. A very neat shell, with the lower valve much elevated in front. 
Jasper, Steuben county. 


No. 67. 

Fig. 1, la, and 1 b. Atrypa mesacostalis, H. Shell with from four to six strong ribs along 
the mesial elevation and depression of cither valve, while they become obsolete 
toward the margins. The casts arc very common everywhere. Ithaca, Che- 
mung, &c. 

Fig. 2, 2 a , and 2 b. Atrypa duplicata , II. Shell with two ribs elevated * in front, and two 
on each side the mesial fold. Dcxtcrvillc, Chautauque county. 
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No CS. — No. 123, ami jmrt of 127, pages 273 and 275. 

Fig. 1. Initiates ? An abundant fossil at Ithaca and other places in Tompkins county. 
Fig. 2. Sigillaria Chcmnngcnsis , H. One-half the natural size. Elmira. 
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No CD. — No. 127, page 275. 

Fig. 1. Sphr/wptrris hints, II. Pine valley. This is the only specimen of this fossil ye* 
observed. 
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No. 70. — No. 130, page 281. 

Fig. 1. Scale of Sauriptens Taylori , II. 

Fig. 2. Scale of Holoptychus nobihssimis, Agass. (Silurian Researches, plate 2 bis. figs. 1, 
2, 3, 4, W ami !>). 

Fig. 3. A smaller scale of Ifoloptychus f 

Fig. 1. A fragment of a tooth waterworn before being imbedded. 


No. 71. — No. 131, page ‘2&2. 

Jaw-bone and teeth of Holoptychus. 

For further illustration of the fossils of the Old red sandstone, see plate 3 of this report. 


No. 73. — Page 18G. 

Cypncanha ? an gust a la. Report of Third District. 


ORGANIC REMAINS OF THE CONGLOMERATE. 


No. 73, — No. 133, page 231. 

Fig. 1. Euomphulus < Icprrsst/s , If. (Reference j serpens , Phil. Pal. Fossils, pi. 3(3, fig. 

172.) 

Figs. 2 and 3. Cyptit ardin rshomhra , II. 

Fig. 1. Cypncanlia contractu, II. 

These fossils are all from a single locality in Chautauquc county, and the only place where 
I have seen fossils m the conglomerate. 
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CLINTON GKOUK 

Illustration* No. 7 and 8, transposed 

NIAGARA Ult( H!I\ 

No. 11 is repeated at the head of tin* p.i/o* moi //-/. Thr nunibei-- in tin- i > n • ■ and the live following « >i 1 1 - 

should ho made to correspond with 1 huso on the opposite pa;u>, \i/,. I J, Id, II. 17, Ml, l~. 

In the names and referenees loi No. d l , //. /'v/w\ with its s\iu*ii\uu ■>, follow , m tin -..uu< hue with l>'it‘njn 

ilctcmphcfUu ; this should commence the hue In low, preceded b\ iio. s. 

C< UtNIFEIK )ITS LIAlKSTt >NE. 

In the illustration No. d<8, li<r. S is accidentally ic moved tioin Sfiop'iuin- .•/./ / t Si< pc-.e 1 1 of the lieporU 

* GENESEE SLATE. 

Illustration 51 : the numbering of fossils, after 1, should he 5, (>, 7, s ( See p»e< ’- .‘.'I el il< j *> u t j 

C1JEMIJNG CllO UK 

Illustration 5‘J, tig. ‘J Avt' o’<( a/,<' nlfu*p(<>.' <i t name omitted 




APPENDIX. 


( A. ) 

Ridge Road of Lake Ontario. 

The elevations given of the Ridge Road bordering Labe Ontario, shows no important variations 
within the limits of the Fourth District. Since that portion of the Report passed through the press, I 
have had an opportunity of examining a continuation of the same, or another similar ridge, in the 
northern part of Oswego and the southern part of Jefferson counties, and about six or < ight miles 
distant fi nui the shore of Lake Ontario. This ridge is about lour hundred feet higher than the lake, 
but having been traced only for a few miles, it is impossible to say whether it continues at a uniform 
elevation. I am aware that this discrepancy in the elevations between this poition and that in the 
western part of the State, has been urged as an objection to the .supposed inodo of its production. ) 
consider, however, that the existence of sued a ridge, with all the attendant phenomena before noticed) 
is paramount to every objection regarding its mode of formation, and dilf rent elevations of different 
portions do not in the least impair the force of the conclusion. 

In the example before us, it offers a fact in proof that the lake was not quietly drained by the 
reduction of the barrier at its outlet, but that the change, lias taken place* by an elevation of the land. 
The varying elevation of the ridge proves that the amount of upheaval was greatest towards the north- 
cast, in the region of a nucleus of hypogeno rocks, and that it gradually subsided towards the south- 
west, where the strata become undisturbed. 

It is not improbable, however, that further investigations will prove the existence of a series of 
parallel ridges in New- York, showing the effects of successive elevations, aided likewise by a reduction 
of the outlet. 

The different elevations of the well marked Tertiary deposits, upon the valley of Champlain and 
the St. Lawrence,' as well as those upon the New England coast, become interesting in connexion with 
this subject; and, as before suggested, it is not improbable that future investigations will prove the eleva- 
tions of these deposits, and the production of the lake ridges, to he synchronous, at least to a certain 
extent. Still it is very probable that some of the more elevated ridges may have emerged before any of 
the marine tertiary 'appeared above the level of the Ocean. 
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( B. ) 

Ridge Road of Lake Erie. 

I have been furnished, by the Hon. G W. Patterson, of Westfield, Chautauque county, with the 
following elevations of the Ridge road extending along Lake Erie. The elevation of the Ridge road, 
where crossed by the New- York and Erie railroad, is one hundred and ninety feet above Lake Eric. 
At Westfield village, the elevation is one hundred and eighty-seven feet above Lake Erie, showing a 
difference of three feet between these two points, distant about fifteen miles. Mr. Patterson thinks that 
one hundred and ninety feet may be considered about the average elevation. 


( C. ) 

Modern action of rivers in deepening their channels. 

Under this head, many important facts have been omitted; and from some recent observations, I am 
satisfied that the operation of the present streams is far more effectual in deepening their channels, than 
even the most sanguine supporters of the power of existing causes would advocate. 

Since this Report has passed through the press, I have had an opportunity of examining the Lebanon 
reservoir, in Madison county, (constructed for supplying the Chenango canal,) which, during the month 
of April, 1843, broke through the dam, and passing down a ravine, joined the Chenango valley. 

The surface occupied by this reservoir was about ninety acres, with an average depth of about 
twenty-five feet. The dam at the outlet is of gravel, built very strong, and flagged upon the inner side 
with stones. During the thawing of the snow, the reservoir became filled; and the wasteweir being 
defective, it soon commenced undermining it, and the whole was removed in about an hour. The 
water then excavated a channel to the bottom of the dam, about thirty feet deep, through which it flowed 
off rapidly into a broad valley below. The force of the water here appears to have been inconsiderable; 
the materials of the dam lie spread over the bottom of the valley very uniformly, and the trees are still 
standing as before. About one quaiter of a mile below the dam, the valley contracts, and the small 
stream flows in a gravelly channel with steep sloping banks. It is here that we first perceive the effects 
of this moving body of water, in uprooting and breaking the largest trees. These falling across the 
channel, formed with the earth and shrubs, temporary darns, until the accumulating force of the water 
carried all before it, prostrating hundreds of the largest trees. The gorge gradually narrow's, and its bed 
and banks become rocky. These have been swept clean for many rods, where before they were covered 
with gravel and clay. For about a quarter of a mile before opening into the valley of the Chenango, the 
banks are of rock, and from thirty to fifty feet high. B< tween these banks, in a channel of fifty or 
sixty feet wide, this body of water bore its accumulated detritus, trees and timber. From the great 
pressure, owing in part to obstructions by the formation of temporary dams, the channel was both 
widened and deepened. Persons living in the vicinity, have estimated that the channel for a considerable 
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distance was excavated to the depth of six fret. Two or three small falls along the stream have 
receded several rods, and huge fragments in immense numbers were torn from the sides of the l.uine. 
The whole of this accumulated ma«s of earth and stones was forced out from the mouth el tin, ia\me 
into the level valley of the Chenango; and after the water subsided, ail extent of fifteen acu.. was found 
completely covered to tin* depth of from one to live or six feit. The thin-hedded sandstone liom the hed 
and banks of the ravine li« s in slabs of two to tour feet in length and breadth. Bouldms ol Imn stone, 
sandstone and other not them rocks, are confusedly intermixed with the other matei ials. ( Mn< of the 
boulders of limestone lying near the centre of tins area of fifteen acres, 1 estimated from measurement 
to weigh about eight tons, and there were numerous smaller ones, and others of the Onskanv sandstone 
of three or four tons. The uprooted trees, and the timber of two mills which were destioyed m the 
course of the stream, were scattered over an extent of fifty acres. The passage of this body ut water 
through the ravine occupied four or five hours, and uothing could exceed the giandeur of its usisth ss 
force. 

What has here resulted from an artificial dam, may easily happen from natural causes. Many 
of our ravines open into broader valleys above, and a great body of snoxv nu lling in this situation and 
pressing toward the outlet, would cany forward any prostrate trees; tl ese accumulating in some narrow 
passage would forma temporary dam, which, w hen broken away by the increasing juvssme, would 
add new materials to form a stronger one at the next narrow pn^s. In this way the same scenes maybe 
enacted as in the case just described, and the bed of a ravine or stream may be deepened sev< lal feet 
in a few hours. 

The process here described, with others before mentioned, operating through ages, is* sufficient to pro- 
duce the deep ravines which w r e now find, though the quantity of water flowing in them may never have 
been much greater than at present. The actual amount of excavation produced in this way is immense, 
and I am perfectly satisfied that the same causes have always operated from ihe incipient stages of these 
deep gorgesto their present condition. In favorable situations, largoarid comparatively permanent lakes 
may have been thus formed, and their subsequent bursting produced the phenomena attributed to Jakes 
originally remaining on the higher ground. 


( !>• ) 

Elevation of Lakes. 

The following memorandum of the elevation of some of the smaller lakes was mislaid at tho lime that 
chapter passed through the press. These elevations were furnished by Mr. Ilealy, an engineer on the 
New- York and Erie railroad. 

KEI’T. 

Bear lake summit 755.4 above Lake Erie. 

Cattaraugus lake summit 725.5 u “ 

Mud lake 833.7 

Cassadaga lake 725.0 “ “ 

Leavenworth summit, between the valley of 
the Little Conncwango, in Randolph, and 
the Allegany . . 859 “ “ 
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APPENDIX, 


( E. ) 

Elevation and depression of water in the Great Lakes . 

For numerous interesting facts in relation to this subject, see an article in the lGth volume of Silliman’s 
Journal, by Gen. H. A. S. Dearborn. 

See also a pamphlet on the same subject by Edward Giddings, of Lockport. 


( F. ) 

Salines . 

In the course of this Report, several unimportant salines were mentioned as occurring in the higher 
groups of the system. One of these was at Jeflerson, and another near Rig-stream point. As they ap- 
peared to offer no inducements for further exploration, they have merely received the attention which was 
considered due to them. Since this Report has passed through the press, I have learned that salt in con- 
siderable quantity has been made from a similar spring in Dundee, Yates counly. Not having visited 
the place, I am unable to say what probability there is of a supply of brine; and in the absence of any 
definite information on the subject, this notice is all that can he given. 


( G. ) 

Among the persons who have written upon subjects connected with the Geology of Western New- 
York, l have been able to name the following. Some of these have not been alluded to in the Repoit. 

Dn. Oicmiy on the Geology of Genesee county. American Journal of Science and Arts, Vol. 2, p. 250. 

Say <*n the Fu-sils of- New- York. In. Vol. 1, p. 384 ; Vol. 2, p. 31. 

Eaton on the Geology of the Salt springs. Id. Vol. 0, p. 212. 

Ea’kiv on the Geology of the District along the Erie canal. In* Vol. 8, p. 195, and Vol. 13, p. 383. 

G k DDKS on the ( i eulogy of Ontario \ alley. In. Vol. 11, p. 213. 

Eaton on Diluvial deposits. In. Vol. 12, p. 17. 

J. Van Rens^ehaer, Remains of the Mastodon in Ontario county. In. Vol. 12, p, 381. 

Devhhoun on the variations in the level of the lakes. In. Voi. 1G, p. 79. 

Carlmrettcd hydrogen at Fredonia. In. Vol. 17, p.398, 

Thomas on Diluvial scratches and furrows. In. Vol. 17, p. 408. 

Wadsworth on the Geology of the Genesee river. In. Vol. 18, p. 209. 

Eufl'alo Mineral Spring, Analysis of, by C. U. Shepherd. Id. Vol. 20, p. 15G. 

Si t.Li man on an Oil spring in Allegany county. Id. Vol. 23, p. 97. 

Rouf.rs on the Falls of Niagara, in Vol. 27, p. 32G. 

Hayes on the Geology and Topography of Western New -York. Id. Vol. 35, No. 1. 

Say on the Crinoidea. Journal oj (he A* n demy of Natural Sucncc of Philadelphia , Vol. 4, p. 289. 

Bicisiiy on aTnlobite at Loekport. Id. Vol. 4, p. 7G5. 

Conrad on the Fossils of New- York. Id. Vol. 8, p. 235. 

11a yfs on the Inflammable sprirf£s in Ontario county. Neir- Yoik Medical and Physical Journal , Vol. 3, p. 49. 
Hlmiy’s Topographical Sketch of New -York. Trunsaj I ions of the Albany Institute , Vol. 1, p. 87. 

Geodes, Observations on the Geological features of the south side of the Ontario valley. Id. Vol. 1, p. 55. 

IIaui.an on the Eurypteris lacustns. Transactions of the Geolnpinil Society of Pennsylvania Vol. 1, p.98. 

Eaton’s Canal Rocks, and his communications to Silliman’s Journal. 

A chapter upon the Agriculture of the District had been prepared for this work, as mentioned in the 
text; hut since this department was subsequently committed to Dr. Emmons, it has been omitted as un- 
necessary, a separate report cn the subject being in preparation. 
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A. 

Aboriginal names, pages 140, ‘210, 225, 40G. 

Absence of an acknowledged basis at tke west, and ditlicul- 
tics arising theiefrom, 513. 

Aecietions, 41, 12/ 

Aebrnite, 99. 

Aeul springs, 131, 464. 

Aetocnlia, 172. 

Action of freezing water m deepening liver channels, 375. 

Action of the ocean upon ro< l.y shores, 322. 

Agassiz, Piof, his theory, 330. 

Agnosfus latus, 72; its lowest position, 71. 

Agricultural characters of the soil overlying the Medina 
sandstone, 15; Niagaia gioup, 00; Onondaga-salt group, 

136, Corniferous limestone, 170; Maieellus shale, 179, 
Hamilton group, 195, 210 , Poit.igc gioup, 239, Chemung 
group, 260. 

Aikin, Piof, suivey of Coal distnct m Mm>land, 23. 

Akron, Ohio, rocks at, 502. 

Alexander, J. II. Esq. anti Prof. Duc.itcl, geological ami 
topographical survey of Maryland. 23 
Allegany county, surface, locks, elevation, etc 481. 

Alluvium, -17 2, 489 # 

Alumina, suljihate, 93, 260. 

Ainei lean stag, 365. 

Analogy between the Hamilton group and shale of the Nia- 
gaia group, 185. 

Ancient condition of the continent during the tiansport of 
boulders, 337, and fluring the formation of terraces, 352. 
Ancient valley of the (lenesi c, now filled with dnft, 372. 
Anculotus, 397. 

Angular and unworn boulders, 333. 

Anhydrite, 98. 

Anthracite coal, its lowest position, 28. 

Anticlinal axis m Western Ohio, extent and efleets of, 513. 
Apulia, shale near, 184. 

Argillaceous non ore, see lion ore, 

Asaphus, 101. 

Astarte, 2 15. 

Astrea, 159. «* 

Atrypa, 29, 71, 72. 108, 137, 142, 148, 149, 171, 175, 180, 

198, 200, 203, 215, 210, 222, 255, 271, 276, 450, 402, 

407, 472, 485. 

Avieula, 29, 30,70, 102, 137, 142, 180, 202, 203, 222, 220, 

243, 255, 250, 2 62, 203, 201, 401, 405, 473, 481, 4S0, 494. 
Avon sulphur springs, 313. 
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Baryta, sulphate, 41, 05, (>7, Ml, 179, 191, 211,221,219 
Bayfield, Capt , hi'* oIkci vatloiis oil the ISt. I.awicnce, 335, 
11a} s or ponds of Lake Onlai to, 55, 117. 

Beaches and s.indhais, nmovalol, 109 
Peaches, ohsei v atioiis on ancient, 351 
Peaches, modem, ami lake inlges, 351. 

Pea i lake. 107 

Pi < k, Hi L. C. & A Eaton, agiKiiltui.t] survey of liens- 
m [act county, 0. m 

Peek, I'r. T. It. At A. Eaton, agricultural sm vey of Albany 
eon nty, fi. 

lb llerophon, 29, 48, 190, 229, 213, 215 
Plidseye limestone, 28. 

Pitumen, 177, 221, 257, 310 

Pitununous limestone, HI, 85, sandstone, 310, 485. 

Phu k inn aeeous shale, 219, 18.',. 

Illafk-iivei him stone gioup (Bud-mye and ('hazy). 28, its 
extent in New-York, Canada, Kentucky, Pennsylvania 
and Vngtina, 28, 

Black-Rot k, 110. 

Black shale, 177, slate, 218, varieties of slaty shale, 2 10, 
Plende, 400 

Blocks of Medina sandstone on Niagaia limestone, 310. 
Bloody brook, gorge of, 398. 

Blue fluid in concrt turns of (tencsi e slate and Marcellas 
shale, 22 J. 

Blue limestone of Ohio, vVc., identity with the Hudson-rm r 
group of New- York, 503, 501 
Bog and aigillaeeoiis iron, 1 19 
Bag non me, 1 10, 137, 147, 470, 49|. 

Bones and scabs of fishes in the Old Bed sandstone, 280 
Booth, Prof. W. C, gi ologleal stiivi y of Pelawme, 23 
Boling for coal, 239, foi hrine, 45, 13.», 11/. 

Pouldei s, 319, 320, position and ino/le of tiansport of the 
northern, H2 ; means of transportation, 3 J 1 , norlln rn, not 
found in iMfeitnqnr al regions, 331, angular ami lounded, 
333, i are in the higher groups, 313, position of the fui- 
m.it mn in i ( lat ion to the anen nt ill i It , 3 19 
Poulins in Wayne county, 110, in Monroe county, 424, 
m Oibans, 117, in INia -aia, 413, in 8b neea, 453, in 
Cattaraugus, 491 , of iron oie, 491 , used for burning to 
lime, 490. 

Biacluopoda, 229. 

Bnggs, Piol. C , icj/ort on the geology of Ohio, 23. 
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Brine springs of the Medina sandstone, 34 ; of the Onondaga- 
salt group, 131 - 13d ; origin of the latter, 135. 

Brine, borings for, 45, 135, 417. 

Broken and drifted shells, 03, 61. 

Brown spar, ‘>8. 

Buffington's well, 311. 

Budding and flagging stones, 62, 84, 87, 88, 130, 154, 156, 
162, 163, 164, ‘2 1 5, 421, 432, 438, 447-8, 451-2-3, 456, 
160, 463, 171-2-3, 477-8, 181, 485-6, 488, 4512, 494, 497. 
Hurnastis, 29, 101. 

Burning spungs, see Curburetted hydrogen 

C* ■ 

Caeholong, 67. 

Calcaieous matter, increase of in a westerly direction, 515. 
Calcareous tufa, see Tufa; marl, sec Marl ; spar, see Car- 
bonate of lime. 

Caleiferous sandiock, 28, 317. 

Caleiferous slate, 80, 117. 

Caledonia spnng, 170, 

Calymene, 29, 30, 72, 101, 172, 200, 262, 462, 472. 
Cambrian system, equivalents in*New'-York, 20. 
Camrioceras, 29. 

Canada, 27. 

Canadico lake, 107, 

Canandaigua lake, 407. 

Canoga spung, 170,308. 

Carbonaceous <-bale, 84 

Carbonate of lion teplaemg fossds, 260 ; of lime, see Lime. 
Catbonn* acid gas in water, 428. 

Carhonift i oils limestone, 19, 179, 411, 508. 

Carbuiufcioiis sy stem, 19, 284. 

Caiburetted hydrogen, 309, 418, 491, 497, 498, 

Card mm, 2 15. 

Carnelian, 67. 

Carjoerinus, 111. 

Cashaquii shale, 218, 224, 226, 463, 467, 473. 

Cassadaga lake, 407. 

Casts of shrinkage cracks, 230; of flowinginud, 232, 233; 

of mud-furrows with shells, 237. 

Catalogue of mineral springs, 315, 316. 

Cataract of Niagara, 383. 

Cattaraugus county, surface, rocks, etc, 488, timbej, sod, 
etc. 489. 

Calskdl group, 278. 

Catskill shaly limestone, 144. 

Cauda-galli grit, 150. 

Caulophyllurn, 451. 

Cavities, 85, 87, 90, 98, 141, 142, 147, 150, 153. 

Causes of the varying velocity in Niagara river, 386. 

Cayuga lake, 406; marshes, 359, 416. 

Ca~rnnvm group, 184. 

Cedais, 3 46 

Celestine, see Sulphate of stronlian. 

Ceralial rot k, 102. 

Cerauius, 29. 

Chalcedony, 67, 153, 157, 168, 456. 


Chalybeate waters, 446. 

Changes m tho strata westward, 22, 514 ; of the Medina 
sandstone, 39, 40. 

Channels of sti earns, 297, 318. 

Chara, 361, 468. 

Characters of rocks between llie Cormferous and Old Red, 
176, of strata affecting the iate of recession in falls, 392. 
Chasms produced by falls, 378. 

Chautauque county, 220 , suifaee, rocks, etc. 193. 
Chautauqwe creek, 238. 

Chautauque lake, 107, 493, foimer elevation of, 45)0. 
Chawed rock, 162, 461, 460. 

Chemung county, surface, locks, etc. 477. 

Chemung group, general character, 251 ; succession of strata 
forming it, 253 , section illustrating, 255 ; diagonal lamina- 
tion and thickness of strata, 256 ; concretionary structure 
of, 257; spheroidal desquamation, 257 ; uppletuaiks, 257; 
localities, 258; thickness, 260; mineral contents, 260; 
spungs, 260 , agiicultural characteis, 260; oiganic re- 
mains, 261 , localities of superposition, 276; local details 
of, 467, 476, 477, 478, 480, 485, 494 , connexion with the 
Old Red sandstone, 482 ; equivalency with the Waveiley 
sandstone of Ohio, 503 ; its varying characters, 253. 
Chemung nariows, 478. 

Chcit, see Hoinsfone. 

Chimney rock, 306. 

Cincinnati, rocks at, 504, 505. 

Clay, 227, 240, 418, 425, 437, 544, 467, 490, blue and yel- 
low, 361 ; sir; tified, 344; green, 460. 

Clay halls, 231. 

Clay hank at Dunkirk, 362. * 

Clajs, tendency to separate into lamina*, 301. 

Cleavages, 299. 

('lift' limestone, 503, 506, 511, 512; equivalent of the Ilel- 
(ferberg locks of New-York, 507. 

Cliff in Portland, 328. 

Clinton, D<* Witt, a patron and prornotei of science, 7, 
Clinton group, geneial chaiacler of, 58 , subdivisions, 59, 
60, Cl, 62, 64, 65, localities, and thickness, 66, minerals, 
67 ; inudeasfs in, 67 ; organic remains, 68 ; localities of 
supo position, 78, 79. 

Clymenia, 293. 

Coal, 239, 255, 452, 461 ; scaich for, 239, 452, 461, 467, 
480 , reasons of the fruitless search foi, 8. 

Coal conglomerate, attempted identification of the Oneida 
conglomeiate with, 6. 

Coal formation, its non-existence in Ncw-York, 4, 293 ; ol 
Illinois, or Wabash basin, 510. 

Columnana, 26. 

Coldspnng quarries, 418. 

Compact calcaieous blue shale, 184, 187. 

Concentric iron seams, 288. 

Concentric lamina; separated and used for household uten- 
sils, 257. 

Concretions, 81, 85, 92-95, 128, 185, 192, 214, 219, 220, 
227, 230, 231, 232, 239, 248, 257, 260, 287, 305, 458, 
463, 473, 478, 480. 
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Concretions or septaria, in Hamilton group, 193 , m Gene- 
see slate, 220 ; in Pottage group, 230. 

Concretionary structure, 211, 267; limestone, 480; sand- 
stone, 227, 430. 

Conditions ot exposition ot the Hamilton, Portage ami 
(Chemung gioups,N25t. 

Conditions of the ocean and continents during the accumula- 
tion of the older scdunciilaiy deposits, 521. 

Cone in rone, 232. 

Conesus hike, 103, 105; 40 7 . 

Conglomciatc, equivalent of the M iPstonc grit of England, 
281, diagonal lamination, 2Ht| , concretion* and seams of 
non oie, 2S7, 288, localities, 281), thickness, 201 , or- 
ganic remains, 291, 502, position legaiding the coal 
measures of Ohio, 202 ; associated with the Coal series, 
292, local details of, 481, 480, 4^7, 488, 401, 491, 495, 
501, 502. 

Connexion of lithological character with features of surface 
ami soil, II, 15. 

Contad, Mi , Ins views of subdivision in the Ncw-Yotk 
rocks, 21 

Continuation of species thmugh successive formations, 10. 

Contoiled siiata, 85, 8G , seams of iron ore, 200. 

Conulann, 110. 

Copper pyrites, 41, 07 ; carbonate, 44, 07, 98. 

Corals, 150, 100, 400. 

Coral resembling Isis, 11(5. 

Cormferous limestone, as a line of subdivision, 25, its 
extent as a rock, etc. 101 , faults in, 103, 450, eharaetet 
of the strata, 10(5 , localities, 107 ; thickness, 1(58 , mini tal 
contents of, 108 , springs in, 168, fissuies in, 109, ngn- 
eultuial i haiaeters of, 170, organic remains, 170, local 
details, 150, 150, 400, 400, 471, 503. 

Cornulites, 109, 137. 

Corydalis 151. 

Cutting, I>i , survey of Georgia, 23. 

Cranheny swamp, 41(5. 

Cnnoidal columns, 71, 77, 90, 151, 201. 

Cnnoidea, 05, 200, 100, 471, 486. 

Crooked lake, 406. 

Crusoe isl md and lake, 410. 

Cry pli.eiis, 20U, 402. 

Crystalline matter filling ciacks in septaria, 193. 

Cueullca, 190. 

Current fioin north to south, 335 , fiom south to noith, 397. 

Currents, evidences of, 5120, 323, 397 ; polar, m ancient 
ocean, 335. 

Curved strata, see Concretions. 

Curving joints, 305. 

Cyathocrimlcs, 111, £17. 

Cyalhophy Hum, 100, 402, 467. 

Cyelas, 301, 390, 479. 

Cypneardm, 29, 30, 48, 76, 190, 256, 291, 481. 

Cyrtoeeras, 29, 175. 

Cystiphylhim, 209. 

Cythenna, 142, 421. 


G(>7 

i». 

Dams, efierts of artificial, 370. 

P.uk shit\ f os«> ill f erous shales, 184, 187. 

Paik and giei n ai sillaceoiis shales, 230. 

Pat w hi, Mi., lus ol.st i \ .it k*us on climate, i ic. in the -.out hem 
ocean, applied to explain the tianspoitalnui of houldcis, 
335 

Peep ill lit in Enc county, 109. 

Dillhyns, 29, 70, 105, 137, 112, 148, 119, 171, 198. 200, 
20 205, 207, 208, 229, 215, 255, 250, V.»9, 209, 270, 
27t», 15(5, 107, 472, 181, 183, 485, 480. 491 
Pi It 1 1 \ i is shaly limestone, 117, 141. 

Deluge, universal, 339. 

Denial la, 451. 

Petntus, supeilici.il, 318, its origin, 321, its disli ihution, 
319, loeal, 312. 

Pewev , Piof. C., diseoveiy of native copper in limestone of 
('lintoii gioup, (»7. 

Devonian systi in, its e<|ui\aleut in New York, 20, 27 7 
Diagonal and iiirvtd lamination, 40, 41, 230, 231, 250, 280, 
290, 321 

Pilleunces between stiata ol Europe and Ainenea of the 
same age, H, 9 

Difii rent spei les mhahjling difieicnt parts of the ocean, 18(5 
Diluvium, 1 1 8. 

Dip <»f locks of the Pm (age group, 239, of ror ks along, the 
!S i.ig it. i liver, 3*^7, of stiata, 29(5. 

Pipleuia, 2<»5 

Diieelum ot gromis, 327; nl ripplemaikings, 49. 
Dis.ippe.iiauce of s(mmiii«, 109 

Disi oloi ation of sands and clays from percolating water, 

I (.3, 3(i 1. 

Distim lions between the Hamilton and Chemung groups, 

27<i. 

Disti d.ut mn of lioiihlers, 332. 

Do»1oiith spar, 80, 92, 98, 108. 

Drab limestone, 1 19. 

Drainage of Lake Ene, 400, 

Dull, lt», 120, 179, 318, 482. 

Pull lulls of Moniue county, 123 
Drill deposit at Lewiston, 411 

Pull and bouldei formations, then relative age, 338. 

Pueatil, Piof iV J H Ah xander, geological and topogrn- 
! pineal *- 111 X 1 y of Mai) bind, *'3. 

I Dudley 1 1 1 1 1 « stone, its cqiuvah lit, 81. 
j Dunkirk haifior, *29 

JK. 

Eaton, Prof. A , his survey of the New-York rocks, 5; his 
opinion of the age of the same rocks, 5,0, lus index to the 
geology of the Northern Slates, 6; agricultural survey of 
i * Albany and Kc nssr laer count m* «, 0; section of the rocks 
fiom la wist. ui to Lake Erie, 395. 

Efleet of w oodl. unis on springs, 239 ; of winds on lake levels, 
i 410. 

j Elfloiescene. s, 98, 312 



668 


INDEX, 


Elevated country in Canada, 337. 

Elevated lakes, 252. 

Elevation of the hills of the Chemung group, 252 , of the 
tertiary on I dike Champlain, 337, of the Ridge road above 
Lake Ontaiio, 331 , of toeky stiata by the fieezing of 
water, 373, of the ancient ocean, 333 , and depression ol 
the wateis of the Great laki s, 108. 

EUvatimiof .Moruoe county, 122; of < )i leans county, -131; 

of Allegany county, 181, of Chaiitaiiijiie county, 193, 
Khvalmn and snbineigrnrr, evidences ofalteinnte, 32). 
Elbpsobtes, 28 

Eucnnal limestone, M3, of the Nngara group, 89, of the 
Hamilton group, l w l, 137, 189, 201, 492. 

Epsonutes or In/mlites, J30 
Ene county, lotks of, etc. 169. 

Eric lake, future drainage of, 100. 

Errata blocks, 4 2 1 

Erroneous opinions lcgardmg the nature of the earliest fos- 
sils, in. 

Errors m identification of strata, 7. 

Euomphalus, 28, 109, 137, 172, 291. 

Evidences of a eurient fioui south to noith, 397, of the 
former oxistenri of deep lakes in reitaiu iiut valleys, 
313 ; of higher eh vatnm in many water courses, 333; of 
ancient eurn nts, 137. 

Extent of the Old Red sandstone, 179. 

Extinction of species, 9, 3b7. 

F. 

Farilitics for communication in Steuben county, iHl, 

Falls, 223, 377, Genesee lower, 382, lit i tor, 379, Nia- 
gara, 383; Poit.ige, 221, 308; Portage lowt r, 370, Ro- 
chester upper, 82, °3 , Shclliy, 83, 88; Taglmnniir, 377. 
Falls, recession of, 378, 381 , past recession of the Niagara, 
390 , future recession of the same, 398. 

Fauna of the deep and distant parts of the ocean inoie Jikr ly 
to he uniform and unchanged thin near the shore, whcio 
subjected to the invasion of vanahle deposits, 5J">. 
Favosiles, 29, 137, 139, 402, 407. 

Ferns in the Chemung group, 470. 
l'Yinforous sl.itc and litneroek, 38, 

Fields covered with boulders, 332. 

Eibcites, 273. 

Fine beach sand covering conglomerate, 493. 

Firfstones, 02, 63, 117, 120, 132, 430, 407, 48’1. 

Fishes, remains of, 278, 487, fossil, found in tho centi.d 
portion of the Transition or Silui i.in stiata, 10. 

Fissures in the Cornifctous limestone, 1 1»9 
Flagstones and shale of Gardeau, 227. 

Flagging stones, sou Building and flagging stones 

FI i Ting stones, 448, 433, 4.'»8, 4/0, 477. ( 

Flat gravel, 240, 2(.0, 323, 324, 471, 488. 

Fluid bitumen in concretions of Marcellas shale, 221. 

Fluor spar, 28. 


Fluviatile deposits of Goat island and the hanks of Niagara 
river, 390, 397. 

Fossil bones of quadrupeds, 303, 301. 

, Fossil eluraetiis of strata, value of, 301, 
j Fossihfeious iron ore, 00. 

\ Fossils not found m the gypseous rocks, 400 ; laicly aee.om- 
! pany rippled sun faces, 477 , of tbe older rocks, allied to or 
j identical with Tmclius, Turbo, Nueula, Avieula, &c. 10. 
; Fossils of the Potsdam sandstone, 27, of the Gale iferous 
i s uidioek, 28, Trenton limestone, 29, Ftiea slate, 29, 
1 iludson-iiver gioup, 30, Medina sandstone, 10, (7lmton 

| gioup, 08 - 77 , Niagara group. 100 —117, Onondaga-salt 

J gioup, 137, 138, Waler-litnc gioup, 112, Onskany sand- 

! Slone, 1 18, 119, Onondaga limestone, 137- 100, (hum- 

, ferows limestone, 170 - 173, Marcellus shale, 140 - 182, 

1 Hamilton gioup, 193-210, Tally limestone, 213, 210, 

[ Genesee slate, 221 -223; Pottage gioup, 211 -247, 
Chemung gioup, 201-273, Old Red sandstone, 280-283, 
I Comdonu late, 291, 292. 

, Fossils i oi union to the Clinton and Niagara groups, 73. 

, FosmN, eliangt s in t oi responding to lithological c Imogen, 313. 
! FossiN, diminution of in the higher gioups in a vvesteily 
! duictinn, 314. 

i Foster, .) H., rej»oit on the geological survey of Ohio, 2a 
! Fouilh geological district, limits of, ) , locks not jeaehing to 
' any pieviously well known limit downwaid, 26, physical 
j fcatuics of, 105, souices of prospeuty in, 499. 

; Frcdoma, 228 , lighted by gas, 498. 

Freezing water, action in deepening liver clunnels, 373. 

( Fueoides, 28, 16, 69, 77, 228, l*>9, 21 1, 247, 139, 180. 

Fui lows and stu.e in conglomerate, 286. 

Fuuows, oblique, 331. 

j Futme subdivisions to be made in gioups, 3. 

j * 

j Galena (see Sulphuret of lead), 131. 
i Gardeau shale and flagstones, 221, 227, 403, 467. 

| Gardeau slide, 463. 

Garnet sand, 420. 

| Geneial features of the strata and physical character of tho 
Fouilh distru t, 12, 13. 

Genesee county, rocks of, etc. 461. 

Genesee falls, recession of, 381. 

Genesee llals, 334. 

Genesee uvrr, 121. 

Genesee slate, 188, 226; general characters, 218; extent, 
etc. 219; concretions of, 220, localities, 220 ; thickness, 
221 ; minerals of, 221 , oiganic remains, 221 ; local details 
of, 452, 157, 158, 402, 407, 473. 

Genesee valley, 189, 217, 220, 372. 

Geodes, see Cavities. % 

Geodifeiuus limeiook, 80. 

Geology of New -York, knowledge of, previous to the com- 
mencement of the present survey, 7, 
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Geological labors in Amenca to identify rucks uuh those of j 
Europe, 5. 

Geological (ounations of Eui.ipe and Arne n a, cause of <1 il- 
fieully in attempting to liaiino:u/.e the m imu'ciucnt m the 
two count rirs*-^. 

Geologic, d positional the lead oies ol Wi*VM.stn, Illinois 
and Iowa, 512. 

Geological exaininalioiis in Maine ami M issaehusefts, "2 , 
in Conrici in ut, New Joist y, IV nnsylv ima. \ n.;ini i. 
Maryland, D. lawaie, Ohio, Mielimin, Indiana, Illinois, 
Wisconsin, Iowa, Tt nnessee, Georgia, Noith and South 
Caiolirtn, 23. 

Geological position of the western lakes ot New-\oik, 100, 
of Lake Ontai.o and Lake Ene, 403. 

Glaeieis, 330, 331 

Goat island, 07, 317, 305, 300. 

Goruatites, 229, 213, 215. 

Goigo of the Nia ».ua u\er, 388 , fiom the Whnlpool to St. 
David’s, 3H0, of Woody run, 300, 303, of Wolf neck, 
371; of Canasenmlic cicek, 330. 

Gorgoma, 115. 

Grand island, 1 27. 

Graptolites, 2 t, 30, 72. 

Giavol (see Dii(L), 310, 471. 

Cta/.tng lands, 210, 201, 201. 

Great lakes, lelative elevation of, 331, eh'vation and dc- 
ptession ot water in, 103. 

Green hands and spots m Medina sandstone, 33, 117, 120. 

Green marl, 1 10, 120, 

Green vanities ol shale incicasing west of Gem see river, 
253. 

Green v.uietic-, of shale not slaty, 230, 

Greenish giey at ’dluceoiis oi siln eons sandstone, 30. 

Greeiitovvn m (Ohm, coal beds and associated limestone, 502. 

Giey ipi.ut/.oou sandstone, 37. 

Grey sandstone and Oneida conglomerate, 31. 

Grey spany limcmrk, 151. 

Greywaeke, 117, 177, 131. 

Glindstones, 13 {, 53, 5^ 405, 107. 

Grd, boharie, 151 , Cauda-galli, 150, 

Grit slate of Eaton, 151. 

Grooved, stnated and polished loeks, 325; on Like Erie 
slime, 323 , sui fat e of limestone hi Glinton gioup, 320. 

Groove 100 feet long at Lockpoit, 327. 

Gioovcs, dwretion of, 325, 327 , remaiks on the the ones | 
regai ding, 330. I 

Groups of the Fouitli district, 32, below the same, 2(i. 

Gypseous mails and si. itrs,._ 117, 120, 413, 42(>, 119, 453, 

4(il ; rocks used as mail, 420. 

Gypsurn, 98, 1 20, *121, 122, 121, 121, 125, 421, 410, 4 JO, 
450, 453, 451, 455, 157, 100, 465, 409, 400. 

II. 

Hamilton group, general characters, 185 , subdivisions, 187 , 
extent, 188, 180, jointed structure or veitieal cleavage, 
192; cone etioris or septana, 103 ; localities, 103, thick- 
ness, 194 ; mineial contents andspnngs, 191 , agucultuial 
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chamefeis, 101 ; organic i< mams, 195, localities of supei- 
posil mi, .'11 , let al di tads nf, 151, 157, 153, i(>2, In, >t, t 

I l.udp m iei Li 1 1 1 u d by m.mumm, K>3, 

II i\i s, Ml , Ins speculations icgaidieg Niagai.i l.ilN, 3‘.»\ 

I L .11 ibstnu, t p ,t # 

lie. 1m fills, r,u, im; 

I lehh ilu i " :i.»up, In. 
lb li\, I >7, 1 7* >. 

lit i.i h i\ ptuiiis, 7 7. 

I Ifmil.n k I ike, iu;. 

Ilemii pm, l-’ailn i Louis, account of N nr ua t ills, 39 1. 
Hlldielli, Di., pipeisoii fht' geology of Ohio, 23. 

I I ippai mny \, 1 l‘>, 

1 1 lit lit nek, 1’int , -Uivev "f Mussurhllsi.Ua, 22. 
llolnpi v t Inis, 231, *_02, 1 32. 
i bun. donut us, 103. 

1 It)iieo\ e 1 ikt', 107. 

Iloppei lolls, 1 * ) I . 

Hopnei-sliapi t| eiy stals and euv Jilt s, 127, 128, 

J Im i/.tm!al posiiimi of stiata consilient! an indication ft 
limit icct nt ace ef jot k , 9. 

Ifoinslour, <» i, ()7, 37. Id.', Il>5, I(»d, 1/1 

Horn liton, i >i . 1) , "cnln- n ,d stiiw y of Miebig.nl, 2k 

Ilow. nil ll its, JS2. 

llmlsonnvii jump, 30 . nb nitty of the Wue limestone of 
(Him with, 50 1, 501 

llydiriiiln 1 1 m« nt, 1 12, l‘tl, 117, 155, 130, 

Ily.li.edu- lime, si, *5, f 3, 128- 130, 132, 113, 117, 421, 
133, 155, ll.'., 1,0, 171. 

ilydiaulie limestone, tiaii'-poitcd blacks of, 311. 

J lydio-ulphmt Ut d spjuu-s, JJ7. 

Hyi i. ml bon in ites, 113. 

Uypo’enc oi Ibunaiy systi in, 17. 

«. 

Ieebcics anti lines, mm> Glumeis. 

It lill.y mloinlite, 17 1, 175, 15d, 

IdenI ily of Ihe km k Imin tlmiis ol Ncw-Yoik with those of 
the Wi 1 3t m State-., .500, with those of Europe, 5 Kb 
Identity id sli.it a m Russia, Sdiena, .Sweden, Not way, 
Canada, iVe 21. 

III. i mis, 29. 

I n. trims, 29. 

Im lease id calcaieous and diminution of m .him ntmy matter 
in a wt sti ily diietjitm, 515. 

Index to the l'i ulojy of tin Noll in in Statis (Eaton’s), 0. 
Iodine in In me spunj-., {15. 

I ion t)i e, 180 , bog ar.d ru g ill a< t ous, 1 40, 119, 437 , 417, 4 < 0, 
pil , bouldt is t.l, 19 1 , t tun t nt iic seams <d, 2*8 , lossili- 

0 loi(S, (it). 

Iroy, ji.it 1 1 e, 159, sulphite, 200, 312, SlllphlllCt, 41, 0l,d7, 

• Nl,93, «*'», 157, f. 9, 2 {'•, 290, 297 , 479, 430, 483; oxide, 

01 , ii V limit d pi loxide, 1 1, 287 
lion pyuti s, si e tsiilpliuu l of non. 

Iron p> uli s n placing fossils, 1H2, 1B9, 192, 193, 200. 

Iron pyntes mistaken for silver, 009. 
lion sand, 470# 
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Irondequoit and Genesee, relative elevation of, 422. 

Ischua stone quarries, 492. 

Isotelus, 29. 

Ithaca group, 250. 

jr. 

Jackson, Dr. C. T., surveys in Maine, Rhodc-Jsland and 
New- Hampshire, 22. 

Java lake, 407. 

Joints, 103, 168, 192, 237, 239 ; their nflect on Vegetation, 
109, in the vicinity of uplifts, 300 ; cause of, 301 ; inter- 
rupted by intcrstralificd sandstones, 301 ; dividing fossils, 
302; useful in quarrying, 302 ; vertical and striated, 331, 

Jointed structure of the rocks in the Fourth district, 299 ; 
of the limestones, 302 ; of the shales and sandstones, 303 ; 
-of the conglomerate, 307. 

K. 

Knowledge of the rocks of New-York at the commencement 
of Che survey, 7. 

1 .. 

Lakes, 405 ; tables of elevation, length, breadth, etc. of, 411, 
412, 413 ; inChautauquc county, former elevation of, 49C ; 
elevation and depression of water in the Great lakes, 408 ; 
their relative elevation, 384 ; extent of the valley of St. 
Lawrence, 407. 

Lake, Bear, 407 ; Canadicc, 407; Canandaigua, 121, 189, 
407; Cassadaga, 407; Cayuga, 121, 188, 212, 406; 
Chautauquc, 407 ; Conesus, 405, 407 ; Crooked ( Keuka ), 
108,213,220,406; Hemlock, 407; Honeoye, 407; Java, 
407 ; Loon, 482 , Seneca, 188, 212, 221, 227, 106 , Silver, 
407. 

Lake Erie, future drainage of, 400. 

Lake levels, annual fluctuation of, 410; effect of winds on, 
410. 

Lake marl and tufa, 360. 

Lake ridges and beaches, 348 ; modem, 354 - 35G. 

Lake shore in Monroe county, 423 ; in Niagara county, 442 ; 
and streams in Oileans county, 434 ; above Buffalo, 472. 

Lateral movements of strata, evidences of, 296. 

Load, sulphuret, 86, 134, 194, 221. 

Lead ores of Wisconsin, Illinois and Iowa, 512. 

Lenticular clay iron ore, 60. 

Lewiston terrace, grooved rocks of, 329. 

Lighthouse at Portland harbor, 498. 

Lignilites, 95, 130 ; see Epsomitcs. 

Lima, 264. 

Lime, 466, 472, 481 ; sulphate (see Gypsum), 99, 120-128, 
134, 311, 477 ; carbonate in crystals, 65, 67, 81, 96, 131, 
214, 239. 

Limestone, Birdseye, 28; Black-river, 28; Carboniferous, 
19, 179, 411, 503,511 ; Chazy,28 ; Corniferous, IGI*450> 
508; Dchhyiis shaly, 144; Encrinal, 145; Niagara, 84? 
Onondaga, 151; Pcntamerus, 141; Trenton, 29; Tally, 
212; Upper Pcntamerus, 145. 

Limestone, of Clinton group, 62, 65; argillaceous and en- 
crimtal, 431 ; conorotionary, 480 ; oolitic, 508 ; vermicular 
or porous, 123 ; c.tiboniferous, its ahsenco in the Eastern 
States, 8 ; of Bluck-Rock and Niagara, considered as the 


same, 8 ; Blue of Ohio, its identity with the Hudson-river 
group, 503, 504 ; Cliff, 503, 506, 511 512. 

Lines of deposition, 230. • 

Lingula, 28, 29, 48, 52, 76, 77, 108, 222 ; one of the earliest 
known fossils, and existing in our present seas, 10. 

Lithological changes accompanied by ftfssil changes, 33. 

Lithological characters of strata, value of, 501, ' 

Little ridge, 350. 

Littonna, 72, 142. 

Livingston county, rocks of, etc. 459. 

Llandeilo flags, equivalent to the Utica slate, 29. 

Local geology, 414, 422, 433, 440, 449, 453, 458, 459 , 464 , 
475, 477, 490, 484, 488, 493. 

Localities of the Chqtnung group, 258, 27G ; of the Clinton 
group, 66 ; Genesee slate, 220; Hamilton group, 193,211; 
Marcellas blade, 179, 183; Medina sandstone, 42; Nia- 
gara group, 90 ; Old Red sandstone, 280 ; Onondaga 
limestone, 156 , Onondaga-salt group, 118 ; Portage group, 
237, 248; Tully limestone, 214. 

Locke, Dr., rcpoit on the geology of Ohio, 23. 

Lockport, 83, 88, 99, 100. 

Lockport limestone, 80. 

Long pond, 356. 

Lower falls of the Genesee, 382. 

Lower giccn shale, 59, 60. 

Lowest position of remains of fishes, 145. 

Loxonema, 137, 200, 256. 

Imcina, 215. 

Ludlow formation, equivalent to the Chemung group, 278. 

Ludlowville shales of Hamilton ^group, 187. 

Lyranca, 361, 396, 479. 

m. 

Mackinaw, 118; rocks at, 512. 

Murlure, Mr., his labors on the geology of the U. Stales, 4. 

Macluiea, 28. 

M.idi«on, Indiana, rocks at, 506. 

Magnesia, 63, 96, 99, 130. 

Magnesian deposit, 117, 128, 141. 

Magnesian character of the Niagara limestone, 84, 85. 

Magnetic iron sand, 426. 

Manchester sulphur springs, 313. 

Manganese, oxide, 44, 260, 490. 

Manures, their application, 240. 

Maple ridge, 434. 

Marble’s quarry, watrrworn rock at, 415. 

Marble, variegated of Lockport, 448. 

Marcellas shale, general characters and subdivisions, 177; 
localities and thickness of, 179 ; minerals and springs, 
179; agricultural characters, 179; pi ganic remains, 180 ; 
localises of superposition, 183 ; local details of, 451, 457, 
461, 466, 472, 503, 508. 

Marl, 360, 487, 416, 453, 457, 464, 468, 47 7, 479, 484, 
490, 496 ; gypseous, 418; its origin, 360 ; great deposit in 
Livingston county, 463 ; and tnfa, 300, 428, 491. 

Marshes, elevation of, 357; and swamps, 416; Cayuga,. 359, 
416. 
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M&nupiocrinitcs, 1 13. 

Mastodon, bones and teeth of, 363 - 365 ; recent existence 
bf, 365 ; position of its bones, 3G7. 

Materials for construction, 432, 447 ; see Building stones. 
Mather, Prof. V7\W., geological survey of Ohio, 23. 
Maysville, Kentucky, rocks at, 503 
Means of transport, conditions of tho surface, etc. 331, 
Medina sandstone, gencial characters of, 34; extent in tho 
Fourth district) 35 , subdivisions of, 36 - 3D; diagonal and 
curved lamination of,M0, 41 ; ‘accretions in, 41 ; localities, 
42; thickness, 43; minerals ami springs of, 44, saline 
springs, 44 ; agricultural characters of, 45 ; oiganic remains, 
46 ; ripplemarks, ID ; shrinkage cracks, 51 ; cvidei^cof a 
beach with stranded shells, 52; wa\c-lincs, 51. 

Medina sandstone mistaken for red shale of the Salt group, 
35; blocks of, on Niagara limestone, 340. 

Melania, 3D6. 

Metals, 430, 447. 

Mica, 483. 

Micaceous sandstone, 492. 

Michigan, rocks of, 512, 

Mierodon, IDG. 

Minerals of the Chemung group, 2G0; of tho Clinton group, 
67 ; Coimfcrous limestone, 108; Genesee slate, 221 ; 
Hamilton group, 1D4 ; Marcellos shale, 179; Medina 
sandstone, 41; Niagara group, 98; Onondaga limestone, 
157; Onondaga-salt group, 124; Poitage group, 239, 
Tully limestone, 211, 

Mineral and gas springs, 308 ; catalogue of, 315, 310. 
Mineral waters, 417. 

Milelull, Or , obtained the first collection of minerals from 
Ncw-Yutk, 7. 

Mitella, 451. 

Modern superficial detritus, 342. ^ 

Modem action of rivers, 3G9, 

Modiola, 19G. 

Momoe county, rocks of, surface, etc, 422. 

Montrose sandstone, 278. 

Moral nos, 357. 

Moscow shale, 187, 472. 

Mount am eiyslalli /.attbn, 301. 

Mountain ridge, 348. 

Muck, 359, 423, 408, 484; swamps, 3591 
Mudcasts in Clinton group. 67, 

Mud-furrows, 237, 47G. 

Mudstone, 189. 

Murchison, Mr., results of his labors, 20, 21. 

Murchison and Verncuil, investigations in Russia, 21. 
Muriato of soda, see Soda. 

• nr. 

Names, local, 23. ' 

Negative knowledge useful. 4. 

New channels formed by rivers, 377. 

New-York rocks, extent, etc., overlaid by no formation more 
modern Ilian the coal, 24 ; their diminution to the westward} 
22 . 


New-York system, subdivisions of, 18 ; equivalent to the 
Transition of Werner, 20, 

New Red sandstone and Tertiary, 317. 

Ning.ua county, rocks oT, .surface, etc. 440. 

Niagara falls, 80, Ot; f vts just, present and prospective con- 
dition, 383, recession of, 390, 398 . table of observations 
on the piesent positron of, it) 1 , section of, 397 ; trigono- 
metrical survey of, 10-1; monuments erected near, 402. 

Niagara group, gene, id fcntnies of, 80 , subdivisions of, 81, 
81; topographical leaturesof, 96 , localities, 'M>, thickness, 
97, minerals of, 93; springs in, 99; agricultural charac- 
ters, 99 , organic remains, 100. 

Niagara limestone, its mode of formation, 87; striated Bur- 
faec of, 95; thickening of strata, 92 ; concretionary struc- 
ture of, HO, 93, 91 ; geodes in, 8(5; criminal columns in, 
90; subdivisions near Rochester, 87; subdivisions at 
larckpoit, 89; Pontes with linear cavities, 90. 

Niagara uver, 83, 97, quantity of water flowing in, 401; 
water abstracted by the canals, 401. 

Niagara .sandstone, 34. 

Nicollet, Mr., lus investigations west of the Mississippi, 23. 

Nitrogen gas, 308, 451. 

Nomem latuie, objects of, 2. 

Non-existence of the Coal formation m New-York, 4. 

Nueula, 29, 30, 7(5, 196, 245. 

Nunda, 217. 

Nunda group, see Portage group. 

O. 

Oak openings, 137. 

O.ik-or chard creek, 393. 

Objects of the survey, 2, 

Odontoecphalus, 175. 

Oil spring, 191. 

Old Rod sandstone, or Old Red system, 19 ; recognizod by 
Mr. Katon, G. 

Old Red sandstone, general characters, 27B ; position with 
regard to the Coal measures of Pennsylvania and Indiana, 
278, 280, localities of, 280; organic remains, 290; con- 
nexion with the Chemung group, 482 ; an impure iron ore, 
482. 

Olive or bluish fissile shale of the Hamilton group, 117. 

Olmstcad, Piof., survey of North-Carolina, 23. 

Oneida conglomerate and Grey sandstone, 31. 

Oneonta sandstone, 278. 

Onondaga limestone, extent and general characters, 151, 
152; localities of, 15G, thickness and minerals of, 157; 
organic remains, 157 ; local details of, 456, 400, 4GG, 471, 

Onondaga-salt group, general characters of, 117; localities, 
118; subdivisions, 119, 120; plaster beds, 121-125; 
porous limestone, 128; upper deposit, 128; lignilitcs of 

’ epsumires, 131; shrinkage cracks, 133, minerals, 134; 
brine springs, 134; wells and springs, 130 ; agricultural 
characters, 136; organic remains, 137 ; localities of super- 
position, 139, 140; local details of, 422, 449, 453, 459,. 
4G4, 409. 

Ontario county, rocks of, etc. 453/ 
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Oolitic limestone and sandstone, 508. 

Oolitic or argillaceous iron ojc, 60, 61, 69. 

Ophileta, 28. 

Orbicula, ‘28, -13, 103, 180, 222, 250, 461 ; one of the oarliest 
fossils, and an existing genus, 10. 

Ore used for paint, 419. 

Organic forms, their rarity in the western waters from the 
termination of the Coiniferous limestone to the commence- 
ment of the Carhomfeious period, 514. 

Organic remains of the Chemung group, 261 ; of the Clinton 
group, 68; Corniferous limestone, 170; Genesee slate, 
221 ; Hamilton group, 195 ; Murcellus shale, 183; Medina 
sandstone, 46; Niagara group, 100 , Onondaga limestone, 
157; Onondaga-salt group, 137 ; Oriskany sandstone, 148, 
119; Old Red sandstone, 280; Poitage group, 211 ; Tully 
limestone, 215 ; WatPr-lune group, 142; not found in the 
clays of Lake Ontario, 317. 

Organic remains of the Blue limestone of Ohio, identical 
with those of the lludson-river group of New -York, 501. 

Oriskany sandstone, general characters, 146; absence in the 
Fourth district, 146; thickness in Pennsylvania, 147; 
organic remains of, 118, 149; locality in Ontano county, 
456. 

Orleans county, rocks of, surface, etc. 433. 

Orthis, 28, 29, 30, 71, 105, 142, 175, 180, 215, 229, 215, 255, 
256, 267, 461, 494. 

Orthoceras, 28, 29, 30, 110, 137, 180, 243, 418, 461. 

Ortho nota, 76, 205. 

Orihonychia, 172. 

Oswego river, the common outlet of four lakes of the Fourth 
district, 406. 

Owen, Dr. D. D„ report on the geology of Indiana, 23. 

P. 

Paint ore, 419. 

Paracyclas, 171. 

Parallel ridges, 357. 

Pearl spar, 92, 98. 

Peat, 442, 490. 

Pecten, 264. 

Pennsylvania survey, No, 1, 27 ; No. 5, 31 ; No. 6, 80, 144, 
145; No. 7, 146; No. 8, 177, 184,218; No. 9, 224, 251; 
No. 11, 278. 

Pentamerus, 70, 382, 422. 

Pentamerus limestone, G2, 144. 

Pcrcival, Dr. & Piof. C. U. Shepard, survey of Connecticut, 
23. 

Petroleum, 168, 497, 498. 

Philipsburgh, rocks at, 486. 

Pholas costata, a bed of the shells found at New-Bcdford, 
but the species not now known in a living Btate, 9. 

Physical advantages of New-York, 410. 

Physical features of the Fourth district, 405. 

Pinnopsis, 213. 

Planorbis, 30 1, 396, 479. 

Plaster or gypsum beds, 121 - 125. 

Plaster, its action on vegetation, 430. 


Pleurorhyncus, 171. 

Plcurotomaria, 28, 29, 48. 

Ponds, 169, 170. • 

Pontes, 86, 91. 

Poitage falls, 368 ; lower falls, groundpla^of, 37. 

Portage or Nundu group, general ohq/acters of, 224; sub- 
divisions. 226; diagonal lamination, 230; ripplcmarks, 
230; easts of shrinkage macks, 230; concretions, 230; 
casts of flowing mud, 232 ; casts of mud-furrows and 
Btu.i!, 23l ; localities, 234; thickness, 238; minerals and 
springs of, 239; ngncultural characters, 239; organic 
remains, 24l ; localities of superposition, 248 ; summit of, 
260; local details of,. 452, 457, 458, 4G7, 473, 477, 480,. 
484, 488, 494. 

Portage group equivalent of Wavejdey sandstone, 501. 

Posidonia, 72. 

Potholes, 376. 

Potsdam sandstone, 27. 

Prairies, 321. 

Primary or Ilypogeno system, 17. 

Protean group, 58, 80. 

Protozoic rocks, the first great division, 24. 

Pseudomorphous or hopper-form crystals and cavities, 127. 

Plcrinca, 29, 30, 172, 229, 254. 

Pyrites, 477 ; sec Iron pyrites. 

Pyritifcrous rock, 177, 184. 

4 * 

Quantify of water flowing down tho Niagara river, 401. 

Quarries, 38, 451, 460, 478, 488, 492, 497. 

Quartz crystals in Calciferous sandroek, 28; in Clinton 
group, 67; in Onondaga limestone, 153, 157, 168. 

Quaternary system, 19. 

Qucenston heights, 384. 

Quicklime, 84, 85, 88, 420, 438, 467 ; and hydraulic cement, 
431. 

Quicksand, 346. 

R. 

Rapids between Lake Erie and Niagara falls, 400. 

Ravines of Chaiituuquc county, 253 ; in the Hamilton group, 
451 ; at the head of Canandaigua la^e, 457. 

Recession of falls, 378 ; of Niaga&rolls, 391, 398. 

Red and vai legated shales and sandstones of Pennsylvania, 
58. 

Red marl and sandstone, 34. 

Red marly and slialy sandstone, 36. 

Red sandstone of Oswego, 34. 

Red shale of the Onondaga-salt group, 119. 

Red shale and sandstone, 38. 

Relative elevation of Northern and Western New-York, 335. 

Relative ages of modern deposits, 342. 

Remarks preliminary to the rocks above the Tully limestone, 
217. 

Rensselaer School, establishment and object* of* 6, 

Resources of the northern counties, 498 ; of the southern, 
498. 

Rhomb spar, 134. 
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Ridges, parallel, 357 ; north nnd south, 311 , not found noith 
.of the Rulgc road ; and beaches, modern, 351. 

Ridges (lake), tn Ohio and Michigan, ami their elevation, 
351 ; remains, of wood m the sand of, 349. 

Ridge roads of foekes Ene and Ontaiio, 3lH, 349, 414 ; 
division of the ridge in Niagaia county, 330. 

Ripplemarks, 49, 230, 257, 476. 

Rippled surfaces in Steuben county, 480. 

River courses changed .by supci final materials, 389. 

Rivers, new channels formed by, 373. 

Rochester, 98, -09, 100. 

Rochester shale, 80. 

Rook city, 285, 289. 

Rock formations of the Western States, identity wtfh those 
of Now-York, 500. 

Rocking stones, 341. 

Rogers, Prof. II. I)., surveys of Now-Jerscy and Pennsyl- 
vania, 23; paper on the Falls of Niagara, 395. 

Rogers, Prof. W. B., survey of Virginia, 23. 

Roy, Mr., his examination of ancient beaches, 353. 

Rutile, 99. 

s. 

{Saliferous group of Onondaga, 453. 

Saliferous rock, 34. 

Salines, or brine springs, 314; their origin, 127, of the 
Medina sandstone, 41. 

Salmon uver, 317. 

Salt spiings, 45, 418, 427, 43G, 446, 484, 491 ; of Salma, 
their geological situation confoundod with those bordering 
Lake Ontario, 8i 

Salt springs supposed to increase in strength on descending, 
446. 

Sand, 42G, 445, 487; between layers of lock, 329 ; used in 
hydraulic cement, 143 ; and gravel, sco Drift. 

Sandbars, removal of, 409. 

Sandrock, caleiferous, 28. 

Sandstone, Potsdam, 27 ; Grey, 31 ; Medina, 34 ; Oriskuny, 
146; Old Red, 278; New Red, 317; Portage, 225, 22G, 
228; Niagara, 34; Oneonta, 278. 

Sandstone, coucretityptry, 485, 492 ; red, marly and shaly, 
31; grey, quartzose, 37; red shale and, 38; greenish, 
grey, argillaceous, 39 ; bituminous, 310, 485; with oolitic 
limestone, 508 ; olive shaly, 248 ; micaceous, 492. 

Sandy beach and stranded shells, 52, 53, 290. 

Sanguinolaria, 317. 

Sauriptcrn?, 281, 282. 

Scenery of the Medina sandstono, 35w 

Schoharie grit, 151. 

Scutella limestone, 145. 

Second great division of the New-York rocks, 24. 

Second green shale, G4. 

Sedimentary deposits, their influence on organic forms, 249. 

Selenite, 90, 08, 120, 453, 480. 

Selenunu rock, 170. 

Seneca county, rocks of, etc. 449. 

Seneca lake, 40& 
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Seneca limestone, 101. ' 

Scntca oil, see Petroleum. 

Seneca nrer, ancient course of, 415. 

Septari.i, see Cone teflon**. 

Slmle, Rochester, 80; Marcellos, 177; 1 .udlowvillc, 181, 
187; Shane. iteles, 181, Sherburne, 1M, 224, Cashaqua, 
218, 221, 226, 462, 167, 473; Hamilton, 225; Moscow, 
187, 172; Chemung, 2.52; Ning.ua, 81 , second green of 
Clinton group, hi , low ci green of ditto, 59. 

Shale, chuk slaty fossilifurous, 187 ; cuibonaceous, 84 ; 
compact calcareous blue, 187 ; olive oi bluish fissile, 187 ; 
red, and sandstone, 38, black bituminous of Ohio and 
Indiana, 508 ; and flagstones of Gaidcuu, 227 ; black 
micaceous, 218, 485. 

Shales become thin west of the Genesee rivei, 190; extend 
fioin the cast to Lake Eric, 191 ; used as plaster, 463. 

Shells st landed on a sandy beach, 52; lieshwater, at tlir 
Whulpool, 103. 

Shell gnl, 1 18. 

Shell lunerock, 107. 

Shell mail, 428, 179. 

Shcpaid, Prof. C. 17. & Dr. Percival, survey of Connecticut, 
23. 

Shot ore, 138. 

Shi inkago ciacks, 51, 133, 147, 230. 

Sigillana, 275. 

Siliceous sinter, 67. 

Sihcified shells, 63. 

Silurian system, equivalent to the Hamilton group, 20. 

Silver lake, 407. 

Slate, Genesee, 218 ; TJtica, 29; Caleiferous, 80, 117. 

Slide, Gaidcau, 463. 

Slippery-rock cieek, 409. 

Smooth surfaces of grey quartzosn sandstono, 37, 

Soda, muriate, 98. 

Sodus point iron ore, 62. 

Soil, 99, 105, 179, 210, 410, 424, 435, 443, 453, 473, 474, 
48 1, 843, 490, 495, 496. 

Souiccs of prospenty in the Fourth distnct, 499. 

Spar, see Carbonate of lune. 

Spargamum, 357. 

Spermaceli-hkc substance m concretions of Genesee slate, 
227. 

Sphenopteris, 275. 

Spheroidal desquamation, 257. 

Springs, 99, 136, 426, 436, 445. 

Springs, Caledonia, J70; Canoga, 170, 308. 

Spiings in the Medina sandstone, 44 ; in tho Niagara group, 
99 ; and wells of tho Onondaga-salt group, 136 ; in tho 
Cormferous limestone, 108; of the Maiccllus shale, 179; 
in the Hamilton group, 194 ; Portage group, 239 ; Chemung 
group, 260. 

Springs, salt, 417, 427, 430, 446, 484, 491 ; mineral nnd gas, 
308; evolving carburcttcd hydrogen and petroleum (burning 
springs), 309, 310, nitrogen, 308 ; sulphuretted hydrogen, 
311 ; brine or saline, 314 ; sulphur, 417, 436, 445, 491 ; m 
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Virginia, 309; and mindfcil waters in Orleans county, 436. 

Springs, catalogue of mineral, 315 ; influence of woods upon, 
260; temperature of, 308, 313; rising along lines of frac* 
turc, 309 ; water and, 445. 

Steuben county, rocks of, surface, etc. 480; facilities of 
communication, 481. 

Stokes on the Orthocerata, 21. 

St. Lawrence river, 335. 

St. Louis, limestone at, 500. 

Stratified clay, 344. 

Streams, wearing power of, 371 ; outlets closed during 
storms, 355, 358 4 

Striated, grooved and polished rocks, 325. 

Striated surfaces, 318, 322, 824 - 7, 331. 

Strombodes, 209. 

Strontian, sulphate, 80, 98, 131, 134, 460. 

Strophomena, 28, 29, 30, 72, 77, 104, 171, 175, 180, 200, 
222, 255, 266, 270, 461, 467, 472, 481, 483, 486. 

Succession of rocks along Niagara river, 387. 

Sulphate of lime, 477. 

Sulphur, native, 99, 312. 

Sulphur springs, 417, 470, 491; of Avon, 313. 

Sulphuretted hydrogen, 99, 427; springs, 311. 

Sulphuric acid springs, 134, 136. 

Superficial detritus, 318; origin and mode of formation, 318; 
of older rocks diminishes to the southward, 319; princi- 
pally composed of the strata occupying tho district, 320; 
sections illustrating the character and position of, 322, 
323 ; evidence of several periods of deposition, 324 ; 
modern, 342 ; section showing the position of, 345. 

Surface markings of Medina sandstone 50. 

Survey of Canal rocks (Eaton’s) quoted, 5. 

Sutures, 131. 

Synclinal axis of the Wabash valley, 513. 

Syringopora, 160. 

T. 

Table of observations showing the present position of Niagara 
falls, 404. 

Tables of elevation, areas, etc. of the lakcs of New-York, 

411-413. 

Tabular arrangement of the rocks of the New- York system, 
17. 

Table rock, 399. 

Taconic system, 17. 

Tellma, 196. 

Tentaculites, 72, 142, 172, 180, 222, 256. 

Tentaculite limestone, 141. 

Termination of the great limestone formations of New-York, 
175; of the shales of the Hamilton group, 188, 212. 

Terrace produced by subsiding water, 352 ; along Lake Erie, • 
351 ; at Lewiston, 441 ; noar Black-Rock, 397 ; in the 
valley of Chautauque lake, 496. 

Terraces, 88 ; with freshwater shells, 396 ; formed by de- 
nudation, 385. 

Terraced hills, 352. 


Terrene vegetation, no evidence of it in the lower rocks, 254. 
Tertiary, 19; and New Red sandstone, 317. 

Testacea in marl beds, 361. 

Third great division of New-York rocks, 25. 

Tiarclla, 451. S 

Tide waters at Albany, 410. 

Timber, 100, 137, 240, 344, 346, 416, 461, 474, 489, 492. 
Tioga, Pennsylvania, rocks at, 482. 

Tompkins county, rocks of, etc. 475. 

Topographical features of the Fourth district, 13 ; change 
in, duo to change in tho nature of the strata, 14. , 
Topography of Monroe county, 422 ; of Orleans county, 433 ; 
Niagara county, 440 ; Erie county, 470 ; Chemung county, 
479 ; Steuben coumy, 480 ; Chautauque county, 493. 
Trap dykes, 295. 

Transition of Werner, 20. 

Trenton limestone, 29. 

Trigonometrical survey of Niagara falls, 402. 

Trillium, 451. 

Trilobites the first created animals possessing highly de- 
veloped locomotive powers, 10, 418. 

Trocst, Dr. G., survey of Tennessee, 23. 

Tufa, 99, 359, 360, 427, 428, 446, 453, 468, 484, 490, 491. 
Tully limestone, general characters, 212 ; concretionary 
structure, 214; localities and thickness of, 214; mineral 
contents, 214; organic remains, 215; local details, 452, 
457, 458, 473, 476. 

Turbo, 198. 

IT. 

Undulations, 92, 123, 213, 298.* . 

Ungulina, 243. 

Unio, 396, 

Uplifts, 295 - 297, 328. 

Uppir limestone of Clinton group, 65. 

Upper Pentamerus limestone, 195. 

Utica slate, 504 ; and associated beds of limestone, 29. 

V. 

Valleys, 15, 187, 225, 252, 459, 489; of drainage and ero- 
sion, 405. 

Valleys of Ontario, St. Lawrence ^P^hamplain, 317 ; of 
Seneca, Cayuga, Crooked and Canandaigua lakes, 321 ; 
in Cattaraugus county, 489 ; in Chautauque county, 496. 
Valley of the Genesee river, 344. 

Valvata, 361, 396. 

Van Campen’s creek, sandstone on, 486. 

Vandemark’s creek, rocks of, 486. 

Van Rensselaer, Stephen, his patronage of sconce, 5. 
Vanuxem, Prof. L., geological survey of <§Jouth-Carolina, 23 ; 
on the identity of western rocks witk those of New-YorH, 
500. v 

Variegated marble of Lockport, 448. 

Variegated sandstone, 34. 

Vegetable remains, 239, 275, 452, 480. 

VerneuiL and Murchison, investigations in Russia, 21. 
Vertical cleavage, see Joints. 
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w. 

W^d, or earthy oxide of manganese, 2C0. 491. 

Water, freezing, its action in deepening new channels, 375 ; 
acid, 464. 

Water, quantity flowing in the Niagara river, 400 ; quantity 
taken therefrom for tho canals, 401 ; transporting power 
of, 335: larger area accompanied with more uniform 
temperaturo, 335 ; and springs, 126 , 445 ; mineral, 430. 

Water-courses, direction of, .15. 

Waterfalls, 377. 

Water lime, or hydraulic cement, 142. 

Watef-lime gjroup, general characters of, 141 ; linear cavities 
from the solution of crystals, 142 ; organic remains, 142. 

Wave-lines in Medina sandstone, 54, 55 ; on recent beaches, 
56. 

Waverley sandstone of Ohio, 229 ; equivalent to the Portago 
group, 501. 


Wayne oounly, rocks of, etc. 414, 415. 

Wearing action of fulls and streams, 371, 394. 

Wedge-form lnyers of limestone, 81, 85, 167, 212. 
Wellsvdle, roelp at, 186 , sandstone and conglomerate south 
of, 487. 

Wenlock formation of England, 144, 152. 

Wheat lands, 240, 261. 

Whirlpool on the Niagara river, 99 \ ravine extending from, 
388, 389 ; shells at, 403. 

Whittlesey, Mr., report on tho topography and geology of 
Ohio, 23. 

Winds, their effects on lake levels, 410. 

Wolcott ore bed, 61. 

Wolf creek, gorge of, 374. 

Wood and shells in clays and sands of Lake Ontario, 317. 

V. 

Yates county, rocks of, etc. 458i 




DESCRIPTION OF PLATES. 


PLATE L 

Fossils of the Medina sandstone. 

Fig. 1. Dictuolites Bcckii. 

— 2. Fucoidcs auriformis. 

— 3. Fucoidcs heterophyllus. 


PLATE It 

Surface of the Medina sandstone, showing the clouded appearance from different kinds of sand, the 
stranded fragments* of rock and shells of Lingula. This is a common appearance upon the surface 
of the thin strata over many yards in extent, and throughout a thickness of many feet. 


PLATE III. 

Fin and scales of the Sauripteris Taylori, from the Old Red Sandstone. The fin is a little less than the 
natural size, and the scales are of the natural size. The sauroid character of this fin is well repre- 
sented in the arrangement of the bones, as seen in the engraving. 


PLATE IV.* 

Natural section of the bank of the Niagara river, from the falls to Lewiston. The successive strata and 
their disappearance beneath the water are explained upon an inspection of the section. The water 
level is carried on from Lewiston southward, showing a depth of one hundred and four feet at the 
falls, being the actual descent in the surface between the two points. 

/ • 


* Plates IV, V, VI, VI a, and VI n, represent almost a continuous natural section from Lake Ontario to the Penn 
sylvania line. The low uninteresting banks occupied by the Onondaga salt group, from near Niagara falls to Black-Ro Ht 
and some other portions of little interest, are omitted, as being unimportant. 

[Geol. 4th Dist.] S7 
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DESCRIPTION OF PLATES. 


PLATE V. 

Coast section of Lake Eric, from Black-Rock to one mile southwest of Sturgeon point This section 
shows the succession of strata from the Corniferous limestone to the Hamilton group, with the lower 
members of the Portage group. 

Note. — The figures below the section in this and the following plates indicate the distance, in miles, from Black- 
Rock or the outlet of Lake Erie. 


PLATE VI. 

Coast section of Lake Eric, continued from near Sturgeon point to the Lighthouse point at Dunkirk 
harbor. The rocks exhibited in this section belong entirely to the Portage group. 

PLATE VI a. 

Coast section of Lake Erie continued, from Van Buren harbor to Chautauque creek. 


PLATE VI b. 

Coast section of Lake Erie continued, from Chautauque creek to the Pennsylvania line. No rocks 
appear upon the lake shore higher than the Portage group, but by ascending a few miles from the 
lake shore the rocks of the Chemung group appear, and to these succeed the conglomerate, as seen 
in the section across Chautauque county. 


PLATE VII. 

Section across the formations from Lake Ontario to the northwest extremity of the bituminous coalfield 
of Pennsylvania, along the line between the third and fourth geological districts. The order of 
succession of the strata from the Medina sandstone to the Coal formation is very clearly exhibited in 
an almost continuous natural section. 

This section was intended for the Report of the Third District, but being engraved too late, was left by Mr. 

Vanuxcm for the present report. 


PLATE VIII. 

Section of Lake Erie shore one quarter of a mile in length, showing broken strata and intermingled drift. 
The explanation accompanies the engraving. Numerous examples of this Lind along the lake 
shore show the effects of that tremendous force which has broken up the solid strata and moved 
them southward. The motion of these fragments, with gravel and sand over surfaces still undis- 
turbed, produce all the phenomena of striae and grooves which are often attributed to other causes. 
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PLATE IX. 

No. 1. Section across Wayne county. 

t 2. Scclion across Ontario county. 

— 3. Section across Ontario and Yates counties. 

— 4. Section across Steuben county. 

The two figures above at the right hand are of alluvial hills. By uniting the sections I. 3 and 4, we 
have a continuous section across all the formations from Lake Ontario to the Pennsylvania line. 

The outline of this and the sections of the three following plates are at a uniform elevation above 
Lake Ontario, and the numbers given indicate the height above that lake, in feet. The base of the 
sections is sometimes continued only as low as the level of Lake Erie, or even of Crooked lake. 
These variations are all indicated in the engraving. 

PLATE X. 

No. 1. Section across Wayne county. 

— 2. Section across Scncca county. 

— 3. Section across Tompkins county. 

— 4. Section across Chemung county. 

By uniting these four sections, a continuous one across the district is presented. 

Section of the inclined plane at Ithaca. The letters a, b, e, d, &r. indicate the numerous alternations of 
hard and soft shale and shaly sandstone, with a few courses of compact calcareous sandstone. 

PLATE XI. 

No. 1. Section across Monroe county. 

— 2. Section across Livingston county. 

— 3. Section across Allegany county. 

These three sections united present a continuous one across the district, along tin; Genesee river. This 
section shows the succession of strata from the Medina sandstone to the Old Red sandstone and 
Conglomerate. 

No. 4. Section across Orleans county. 

— 5. Section across Genesee county. 

— 6. Section across Cattaraugus county. 

These three sections present another continuous line of section across the district. The r< Iativo eleva- 
tions of the surface are continued throughout. 

PLATE XII. 

No. 1. Section across Niagara county. 

— 2. Section across Erie county. 

— ’ y3. Section across Chautauque county. 

The three sections y united constitute a continuous section hcross the western counties of the district. 

The two outline sections, extending from Cayuga lake to the Genesee river and from thence to Lake 
Erie, are constructed from actual surveys, and present the elevations of the principal hills and 
valleys. The elevations here given are from the tables accompanying a topographical sketch of 
New-York (Transactions of the Albany Institute, Vol. L). 

67 # 
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DESCRIPTION OF PLATES. 


PLATE XIII. 

Section 1 . Natural section along the Geneseo river, from Mount-Morris to Portage, showing the Genesee 
slate succeeded by the rocks of the Portage group. 

Section 2. Natural section along the Cattaraugus creek, exhibiting rocks of the Portage group. 

Section 3. Section across the formations from Cleveland, on Lake Erie, to the Mississippi river. 

This section commences with rocks of the Portage group, and shows the succession of the Che- 
mung group, the Conglomerate and the Coal measures. Descending to the southwest, we pass over 
the same formations, which are underlaid by a black slate, resting on the Corniferous limestone of 
Ncw-York. The Corniferous and Onondaga limostoncs are well Ireprescnted ; and below these we 
find a drab-colored soft limestone, which is followed by a continuation of the Niagara limestone. 
Below this we find impure arenaceous limestone, and thin-bedded limestone and shale, which show, 
by the contained fossils, their equivalency with the Hudson^ivcr group of New-York. Following 
the section from Cincinnati southwesterly, very nearly the same order among the strata is observed, 
with the exception that the Chemung group is separated from the Conglomerate by a yellowish 
grey sandstone, with thin beds of oolitic limestone, and above this by thick-bedded grey limestone, 
which increasing westward forms the most important limestone formation of the Mississippi valley. 
This limestone is followed by the Conglomerate and the great Illinois coal-field. 

Section 4. Section across the State of New-York from northeast to southwest, showing the natural order 
of succession among the strata, from the Primary upwards to the Conglomerate of the Carboniferous 
System. By uniting this section with the one above it, we have an almost continuous section from 
the northeastern part of New-York to the Mississippi river. In the space between Chautauque 
county, the termination of this section, and the commencement of the other at Cleveland, there are 
no rocks seen, except those of the Portage group. 


PLATE XIV. 

Surface of limestone, exhibiting furrows and stria*, a, c,e,/g and h are nodules of liornstone. At a , 
c and g ) these have resisted the wearing force, and are elevated above the general surface. At e,/ 
and h the nodules have been broken off, so that their surface is now lower than the surface of the 
surrounding stone. From a to ft, and from c to d , there is a little elevated ridge of stone remaining, 
which has been protected from wearing down by the hornslone before it. It will he perceived that 
the striae arc often convergent or divergent, and that near the bottom of the plate there are two 
which arc curved and suddenly terminate. 


PLATE XV. 

View from Bigflats, looking down Chemung river. The hill on the south exhibits numerous gorges, 
or incipient ravines, which are annually deepened by the action of frost and water. 
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PLATE XVI. 

Ravine at Hammondsport, Steuben county. Rocks of the Portage group. This is a common feature 
in the scenery of the southern counties. 


PLATE XVIL 

Hector falls, Tompkins county. This waterfall is almost directly from the top of the cliff into the lake, 
the gorge being worn back but a very short distance. Rocks of the Portage group. 


PLATE XVIII. 

Lodi falls, Seneca county.* This fall of water is over the rocks of the lower part of the Portago group, 
at the head of a gorge three-fourths of a mile from Seneca lake. 


PLATE XIX. 

Deep gorge of the Genesee below the Middle falls at Portage. The elilTs below the falls arc of the 
rocks of the Portage group, three hundred and fifty feet in perpendicular height. • 


GEOLOGICAL MAP OF THj; MIDDLE AND WESTERN STATES. 

In this map are laid down the limits of the principal geological formations occupying the States of 
New-York, Ncw-Jersey, Pennsylvania, Delaware, Maryland, Virginia, Kentucky, Ohio, Indiana, 
Michigan, Illinois, and a part of Wiskonsan and Missouri. A portion of Canada, bordering the great 
lakes, is also added. The # accornpanying tabic of colors, and the sections 3 and 4, plate xln, will give a 
correct idea of the order of succession^ nong the principal strata. 

Note. The first intention in constructing this map, was to show the extent of some of the New-York. formations be- 
yond the limits of the Fourth District in a westerly direction. As the work progressed, new materials accumulated, 
and a tour over the western States offered an opportunity of presenting the unbroken continuation of many of the New- 
York rocks as far as the Mississippi ri\cr. 

In laying down the formations upon this map, the annual reports of the different States furnished valuable data; and 
although I had travelled over the country in different directions between the Atlantic and the Mississippi, and was well 
acquainted with its general features and the outlines of the morq important groups, still I should have been unable to 
give the exact limits of many of these formations but for the kind assistance afforded by many of my fellow laborers; 
thanks to the enlightened and liberal spirit, which in the free communication and interchange of information has so 
rapidly advanced our knowledge of American Geology : and it is with pleasure that I acknowledge iny obligations to the 


♦ % an error of the engraver, the plate is printed “Lodi falls, Genesee county. 1 
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following gentlemen. Dr. David Dale Owen, the State geologist of Indiana, has permitted me to copy his maps of that 
State and of Illinois, Kentucky and Wiskonsan, including the lead-bearing region of Iowa, into which his researches 
have extended. Dr. Houghton, the State geologist of Michigan, has obligingly .furnished me with a geological map of 
that State, where my own observations have not extended far beyond the lake shores. In laying .down the formations in 
Ohio, I am indebted both to the reports of Dr. Locke, Mr. Whittlesey, Mr. Briggs and Mr. Foster, and to personal in- 
formation from these gentlemen. The valuable paper of Dr. Hildreth, in the 29th vol. of Silliman’s Journal, has also been 
of great service to mo. In coloring the map of Virginia, Mr. Slade, a member of the geological corps of that State, has 
pointed out to me the general limits of the formations in the western part. Prof. J. T. Ducatcl, the geologist of Maryland, 
has kindly furnished me with the outlines of the formations in that State ; and Prof. J. C. Booth, the geologist of Dela- 
ware, has afforded me the samo facilities. To Richard C. Taylor, of Philadelphia, I am indebted for a colored map of the 
eastern part of that State, recording his own observations previous to the year 1834. This map shows very minutely tho 
position and extent of the detached or outlying coal basins on the northeast, and the. eastern limits of the great Alleghany 
coal-field. Mr. Taylor has spent many years in investigating this region, and particularly the position and extent of the 
coal-fields, and no one is better able to give the geology of this portion of the country. 

The numerous and frequently alternating strata along the eastern margin of this great coal-field, as well as of the form- 
ations farther cast, could not be represented on a map of this scale without going into an extent of detail incompatible with 
the present object ; in many instances where two rocks are colored alike, they are marked by letters which will indicate 
the formations by referring to the corresponding letters in the index of colors. Bordering the Atlantic south of Dela- 
ware, one color only has been used, from the impossibility at present of giving the exact lines of demarkation. The ex- 
istence of some minor axes within the limits of the great eastern coal-field, and the appearance of lower formations, have 
not been noticed on the map, as their limits could not be accurately laid down without a more minute survey than I have 
been able to make. * After leaving the western extremity of Lako Erie, the Niagaria limestone, tho Onondaga-salt 
group, and tho Heldcrbcrg limestones are so blended that it has been found impossible to define their limits by the same 
colors as in New-York; the blue, indicating the latter scries, is therefore continued as a representative of the whole 
through Ohio, Indiana and Illinois. The area ^olorcd of a deeper blue, with a margin of slate color, of which Cincinnati 
is near the centre, represents the Birdseye and Trenton limestones of Ncw-York and also the equivalents of the ITtica 
slate and Iludson-river group, the latter having become so calcareous that it is known throughout the west as the Bluo 
limestone, t The purple band, indicating all that remains of the formations between the Corniferous limestone and 
the Portage group in Ohio and Indiana (the black bituminous shale) , represents these as terminating before reaching the 
Rock river in Illinois. It is possible, however, that this shale may, be traced farther westward, although it was not ob- 
served in my examinations along the Mississippi. 

The difficulties encountered in completing this map for publication have not been few, and I cannot flatter myself that it 
is free from error ; I appeal therefore to my friends and a generous scientific public for their forbearance, hopingthatsome 
future opportunity may enable me to offer it to them much improved and corrected; and in the mean time any information 
or suggestion will be gladly received. A geological map of tho remaining portion of the United States is in preparation, 
and will soon be completed. This map will exhibit the limits of tho principal formations east of the Mississippi, and be- 
tween the Gulf of Mexico and the Great lakes. ♦ 

In the present map the wide and almost undisturbed range of some of the lower formations is well illustrated, and the 
immense extent of the two well known American coal-fields seems almost incredible. The great Illinois coal-field occupies 
a space nearly as large as the whole of Great Britian; and tho eastern one, occupying a part of Pennsylvania, Maryland, 
Virginia, Ohio, Kentucky, Tennessee and Alabama, is even much larger, occupying an area of sixty thousand square miles. 
These vast formations, with associated iron ores, prove the existence of those sources of wealth, prosperity and civilization, 
which invite to enterprise and reward with plenty. Although not strictly appertaining to a survey of New-York, she is still 
not an idle spectator of tho vast possessions of tho west ; she stands upon the vantage ground, and the great mart of the 
Atlantic is only reached through her lakes, her rivers arid canals. The immense territory north of the Ohio river, occu- 


" Since this map was engraved, a geological map of the western States has been published by Mr. Dyrem Lawrence. The main features of the 
two maps are in accordance, but there arosome points in which I have felt authorized to dilfcr from Mr. L. in regard to the limits and extent of 
certain formations. t See Chapter XXIII. ■ 
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pied by the same geological formations, possessing an equally or surpassingly Tortile soil, is straining every nerve to throw 
her productions into that ocean thoroughfare, the chain of great lakes ; anil if New-York now fools the influemv of that 
youthful country, what will it be when the populations and productions have increased to ten, and even twenty limes 
their present amount 1 

To the geologist hero is a vast field laid open for investigation. The unbroken extent of strata offers the means of 
tracing over wide areas the lithological changes dependant on deeper waters or greater distance from land. Tim fauna of 
this ancient ocean presents great and interesting changes, as we progress over these wide districts— its ancient bed. 
Changes, both in organic remains and the condition of sedimentary deposits, are constantly presenting themuclvcs , ami 
when these shall be more fully investigated, we shall feel at liberty to draw more general conclusions, and to propound 
more comprehensive theories respecting the primeval condition of our planet. 




ERRATA. 


Page 19, for “VII,” before quaternary system, read “VIII.” 

Pages 39 and 48, for “ Pleurot&maria” read “ Kit omphalus” 

Page 59, 13th line from top, for " amss,” read “mass.” 

Page 97, 12th line from top, for “ Plate 3,” read “ Plato 4.” 

Page 107, 1st line, add “ Spirifcr sinuaius” before Silurian Researches. 

Page 113, for “Til,” No. of woodcut, read “41 bis” 

Tagc 117, 2d line from bottom, for “one of the most important groups,” read “the most important group.” 

Page 118, 4th line from top, for “Mackinaw,” read “Mackinack.” 

Page 122, in explanation of woodcut, for “ a a ,” read u b” and for “ b” read i( a” 

Page 131, 13th line from top, for “ place,” read “plane.” 

Page 133, 16th line from bottom, for “ geological,” read “ sedimentary.” ' 

Page 158, 18th line from top, for “ specimen,” read “specimens.” 

Pago 172, 16th lino from top. for ‘‘2 a” read “6 «.” 

Page 175, 9th line from top, for “3,” read “4.” 

Page 189, 9th line from top, and page 190, 8tli line from top, for “ Ddthyrus muaonahis ” read Ddthyris munonata 
Page 195, 8th line from bottom, for “ Dimyaira,” read “Dimyaria.” 

Pago 200, in explanation of woodcut, for “ JLoxonnna smuosa” read “ IjO\ one mane nl is” Soo description of same, p. 201. 
Page 205, in explanation of woodcut, for “ Qrlhonqfa ” read “ Orthonota .” 

Page 206, 10th line from bottom, for “pressed,” read “ perfect.” 

Page 212, illustration 190, the strata beneath the Tully limestone arc incorrectly represented as horizontal, whereas they 
should follow the curve of the stratum above. 

Page 219, 13th line from bottom, for “ Seneca county,” read “ Seneca lake.” 

Page 224, reference to sections for “ PI. VI J,” read “ PI. VI.” 

Page 257, 15th line, for “plain,” read “plane.” 

Page 280, 2d line from bottom in note, for “ right hand.” read “left hand.” 

Page 285, 10th line from bottom, for “ rock itself,” read “ rock in situ.” 

Page 315, Catalogue of Mineral Springs, 4th column, 8th line, for “Cal. Mag.,” read “SuJ. Mag.” 

Page 327, 14th line, for “ the accompanying plate,” read “Plate XIV.” 

Page 340, 13th line from bottom, after the word “thrown,” add “down.” 

Pago 352, 10th line, after “opposite,” add the word “side.” 

Page 406, 13th line from bottom, for “northward,” read “southward.” 

Page 481, 8th line* for “birdseyc maple,” road “hirdscye marble.” 

Page 503, 7th Iine/for “ the same as fossils at,” read “ the same fossils as at,” 

Page 509, 17th line, for “were,” read “are.” 

Page 509, in note, for Tenestclla, read “ Fencstella.” 









